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OPR: HQ AFCESA/CEOT Certified by: HQ AFCESA/CEO
(SMSgt Michael R. Shakal) (Colonel Lance C. Brendel)
Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27

AIR FORCE QUALIFICATION TRAINING PACKAGES
for
HVAC/REFRIGERATION
(3E1X1)

INTRODUCTION

Before starting this AFQTP, refer to and read the “ Traineg/ Trainer Guide’ located on the AFCESA
Web site http://ww.afcesa.af.mil/

AFQTPs are mandatory and must be completed to fulfill task knowledge requirements on core
and diamond tasks for upgrade training. 1t is important for the trainer and trainee to understand
that an AFQTP does not replace hands-on training, nor will completion of an AFQTP meet the
requirement for core task certification. AFQTPs will be used in conjunction with applicable technica
references and hands-on training.

AFQTPs and Certification and Testing (CerTest) must be used as minimum upgrade
requirements for Diamond tasks.

MANDATORY minimum upgrade requirements.

Coretask:
AFQTP completion
Hands-on certification

Diamond task:
AFQTP completion
CeaTest completion (80% minimum to pass)

Note: Trainees will receive hands-on certification training for Diamond Tasks when equipment
becomes available either at home station or at a TDY location.

Put this package to use. Subject matter experts, under the direction and guidance of HQ
AFCESA/CEQT, revised thisAFQTP. If you have any recommendations for improving this document,
please contact the HVAC/R Career Fidld Manager at the address below.

HQ AFCESA/CEOT
139 Barnes Dr. Suite 1
Tyndal AFB, FL 32403-5319
DSN: 523-6421, Comm: (850) 283-6421
Fax: DSN 523-6488
E-mail: ceott.hel pdesk @afcesa.af.mil

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-3



http://www.afcesa.af.mil
mailto:ceott.helpdesk@afcesa.af.mil

AFQTP 3E1X1-27
27.2.1.2.2.

IMMERSION HEATER

MODULE 27 AFQTPUNIT 2

PERFORM OPERATIONAL TESTS

(27.2.1.2.2)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.2.2.

PERFORM OPERATIONAL TESTS

Task Training Guide

STS Reference
Number /[Title

27.2.1.2.2. Perform Operationa Tests

Training References:

CD-ROM Immersion Heater QTP 3E1X1-27.2.1.2.2 Version 1
TM 5-4540-202-12& P

TM 10-4500-200-13

AFPAM 10-219, Vol. 5

Prerequisites: Possess asa minimum a, 3E131 AFSC.
Equipment/Tools L eather Gloves/ PPE
Required: Corrugated Can

Standard Tool Bag

L earning Objective:

Trainee should know the steps to perform operationa checkson
immersion hesters.

Samples of Behavior:

Trainee should be able to perform operationa checks on immersion
heaters.

Trainee should be able to safely shut down the immersion heeter after
operationd test.

Notes:

Any safety violaion is an automatic falure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.2.2.

PERFORM OPERATIONAL TESTS

Background: Usudly when personnd are required to perform their duties under field conditions they
will beissued apersona fild messkit. If persona mess kits are not maintained in as Ssanitary a condition
as possible the member could possibly become avictim of an intestina disorder. Immersion hegters will
take the place of dishwashersin field conditions. They will be used to clean and sanitize your persona
mess kits and food preparation equipment.

Services or Prime RIBS personnd will set up and operate persond mess kit cleaning aress, using the
immerson hegter as the source of heet for cleaning and sanitizing solutions.  The persona mess kit
cleaning area will include immersion heaters for sanitation prior to food consumption, and an area to
clean the mess kit after food consumption. The cleaning areamay include severa immersion hesters for
many different purposes. One may be used for pre-ringng prior to the actua cleaning while the others
may be used for the actua deaning and find rinang.

Under normad circumstances it will be the responghility of the Services or Prime RIBS personnel to set
up and operate the immersion heaters. As a potentiad Prime BEEF member you must know how to set
up and operate the immersion heaters because you will be expected to make repairs when necessary. It
should go without saying that you must know how something works before you can fix it. Thereisdso
a secondary reason why we as Prime BEEF team members must know how to operate immersion
heaters. As part of our Civil Engineering misson we may be cdled upon to be pat of a pre
deployment team. Pre-deployment teams usually arrive in advance of other personnd such as Services
or Prime RIBS who provide medls. In this instance we will have to set up and operate the immersion
hesters oursalves.

To perform thistask, view AFQTP Immersion Heater 3E1X1-27.2.1.2.2 Version 1 CD-ROM

NOTE:
In the CD-ROM there are tests after each section. Complete each section and answer the
questions.

SAFETY:
USE THE HEATER ONLY IN A WELL-VENTILATED AREA. |F THE HEATER IS
USED INSIDE A BUILDING OR TENT, BE SURE THE EXHAUST FUMES ARE PIPED

OUTSIDE. THE FUMES ARE POISONOUS AND CAN CAUSE ILLNESS OR DEATH IF
INHALED.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-6




AFQTP 3E1X1-27
27.2.1.2.2.

PERFORM OPERATIONAL TESTS

Performance Checklist

Step Yes No

1. Demonstrate Setup Procedures

a Location

b. Inspect and setup

C. Sarvice

2. Demongtrate Starting Procedures

a. Prehedting

b. Lighting torch modd

C. Igniting

d. Find adjustments

3. Demonstrate Shut Down Procedures

a Fud control vave

b. Fud vent cap/plug

c. Fud tank

d. Smoke pipe

e Excessfud

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediately after the task is performed. This will ensure the issue is dill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27

27.2.1.3.2.
TENT HEATERS PREWAY & M 1941,
TYPESI & I
MODULE 27 AFQTP UNIT 2
SETUP
(27.2.1.3.2)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

SETUP

Task Training Guide

STS Reference
Number /[Title

27.2.1.3.2. Setup

Training References:

TM 10-4500-200-13

T™M 5-4520-235-13

CDC 3E151B Volume 4 Specific Contingency

Study Guide Workbook, JSABR3E131 003-V1I-1-4

CD-ROM Preway Space Heater QTP 3E1X1-27.2.1.3.2
3E1X1-27.2.1.3.3

Prerequisites:

Possass as aminimum a, 3E131 AFSC

Equipment/Tools
Required:

Typel: leather gloves, standard screwdriver set, 67 pliers.

Typell: leather gloves, standard screwdriver set, torpedo level, 107
pipe wrench, 8" adjustable wrench (2 ea), 6 pliers.

Preway: leather gloves, sandard screwdriver set, 8’ adjustable
wrench (2 ea), 6” pliers, torpedo level.

L earning Objective:

The trainee should know the steps required to safely perform the
setup of aModd 1941 Typel & Typell, and Preway Tent Heaters.

Samples of Behavior:

Trainee should be able to safely perform setup of aModd 1941
Typel & 11, and Preway Tent Hegaters.

Trainee should be adle to identify the specific components of the
Model 1941 Typel & 1, and Preway Tent Hegters.

Notes:

To successfully complete this eement, the steps must be followed exactly.
Any safety violaion is an automatic falure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

SETUP

Background: The Type | heater can produce heeat using a variety of non-toxic solid type fuels. As an
example wood, coa, charcod, etc. can be used in the Type | heater. The heater assembly congsts of a
heater top, heater bottom, adapter ring, grate assembly, and smoke pipe sections. Accessories such as
the spark arrestor, tent shield and an elbow are not stocked with a complete space heater and must be
ordered separately if needed. (Figure 1)
To perform this task, follow these steps:
Step 1. Equipment I nspection.

Inspect the entire heater assembly for sgns of physicd damage, security, cleanliness, and

mechanicaly operable.

Ingpect the pipe sections to ensure there are no holes or unserviceable sections.
Ingpect the flue damper for proper operation.
Make sure al accessories are available if needed.

Step 2: Assembly.
Always place hester base in sandbox if using it on a combustible surface.

Place the adapter ring on the bottom piece. Leve the heater by sght.

Ingal the grate assembly in the adapter ring. Ensure the shaker/catch assembly handle is
facing out towards the ash pit door.

Place the top on the heater on unit.
Ensure that the flue damper isingalled above the firgt section of smoke pipe.

Assemble and ingtdl the remaining sections of smoke pipe. Ensure enough pipeisindaled so
that at least one full section of pipeisvisble above the tent.

Ingtall the spark arrestor one pipe section above the heater pipe out-sde of the shelter. Refer
to T.M. 10-4500-200-13, change 14, page 2.7.

Secure spark arrestor using guy wiresto keep it in place.

The Model 1941 Type | Tent Heater is now ready for use.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

Spark
Arrestor ———
Tent Shield

Flue

Damper \QB Lid

Figurel, Tent Heater, Model 1941 Typel

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

The Type |l heater. The Type Il heater can produce heat usng a variety of liquid fuels, such as
gasoling, light fud oil, and diesd oil. The heater assembly conssts of a hester top, heater bottom,
adapter ring, oil pot burner, float vave, and smoke pipe sections. Accessories such as the spark
arrestor, tent shield and elbow are not stocked with a complete space heater and must be ordered
separately, if needed (Figure 2).

To perform this task, follow these steps:

Step 1. Equipment I nspection.
Inspect the entire heater assembly and oil burner assembly for sgns of physcad damege,
security, ceanliness, and mechanica operability.

Ingpect the fuel adapter assembly for damage and defective gasket.
Ingpect the overflow hose and fuel hose for deterioration, cuts, leaks, and restrictions.

Ingpect the pipe sections to ensure there are no holes or unserviceable sections.

Ingpect the flue damper for proper operation.

Make sure dl accessories are available if needed.

rSAFETY:

IN TENTSWITH NON-FLAMMABLE SURFACES THE HEATER BASE MAY BE
SET ON THE GROUND OR FLOOR OF THE TENT. IN TENTS WITH
FLAMMABLE SURFACES, THE BASE SHOULD BE SET IN A SANDBOX OR
OTHER NON-FLAMMABLE, INSULATING TYPE MATERIAL TO PROTECT
THE FLOOR FROM HEAT. IN EMERGENCIES, STONES OR SIMILAR NON-
HEAT TRANSFERRING MATERIALS MAY BE USED. ENSURE AREAS
SURROUNDING THE HEATER WILL BE VOID OF COMBUSTIBLES AT ANY

POINT CLOSER THAN A DISTANCE OF THREE FEET. EPA REQUIRES A
SANDBOX OR MFTAI PANTO CATCH ANY FUFI SPII T S

Step 2: Assembly.
Pace the heater bottom on the floor or insde the sandbox if using it on a combugtible surface.

Place the ring on the bottom piece.

Set the oil pot burner in the adapter ring so that the fudl inlet pipe faces the ash pit door.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

Turn the adapter ring to the right until it engages the locking clips on the burner. The fue inlet
pipe should be & the right sde of the door opening. Ingtal the flame spreader in the center of
the burner.

Attach the float vave nipple to the smaler end of the pipe reducer located on the burner pot.
Make sure the connection istight enough to hold thevaveinaleve  postion and to prevent
leaks.

Place the top of the space heater on the adapter ring.

Assemble and ingtal the smoke pipe. Ingtal the spark arrestor on top of the stack and anchor it
with guy wires

Fuel System:

As=mble the fuel can adapter, and insart it in the fud can. Attach the male end of one fud
hose to the drip loop hose of the adapter, and attach the opposite femae end of the hose to the
malefud inlet fitting of the float vave

Attach the other length of hose to the overflow fitting (femde fitting of the float valve) to carry
off any possible overflow. This hose must drain downward and discharge into a safe outside
location.

Make sure that the inlet shutoff knob on the float vaveisin the OFF postion.

Invert the fue can to initiate gravity feed of the fud into the burner. Ensure that the canison a
support no less than 2 feet or more than 8 feet above the float valve.

The Model 1941 Type |l Tent Heater is now ready for use.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

‘r__r__,Draﬂ diverter

Guy rope

P
-+ Tent shield

N
i

<>

Flame spreader

'.____________,Oil pot burner \%D

&

Fuel hose

Figure 2, Tent Heater, Modd 1941 Typell

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

smoke pipe

Adapter ring Top  Lid

Fuel hose  Flue cap

Tent Shields

Figure 3, Tent Heater, Model 1941 Type |l Accessories

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

The Preway Tent Heater. The Preway Tent Heater is a fud oil burning, non-eectric, high radiant
type heater having an output of 70,000 BTUs. Use only diesdl fud or an equivadent! These space
heater units are supplied complete with stovepipe, T-joint, draft regulator, and are designed for floor
indalations.

To perform thistask, view AFQTP 3E1X1-27.2.1.3.2 3E1X1-27.2.1.3.3Verson 1.0 Preway
Space Heater CD-ROM.

NOTE:
In the CD-ROM there are tests after each section. Complete each section and answer the
guestions.

f SAFETY:

EPA REQUIRES SOMETHING TO CATCH FUEL SPILLS. IN TENTS WITH
FLAMMABLE SURFACES, THE BASE SHOULD BE SET IN A SANDBOX OR
OTHER NON-FLAMMABLE, INSULATING TYPE MATERIAL TO PROTECT
THE FLOOR FROM HEAT. IN EMERGENCIES, STONES OR SIMILAR NON-
HEAT TRANSFERRING MATERIALS MAY BE USED. ENSURE AREAS
SURROUNDING THE HEATER WILL BE VOID OF COMBUSTIBLES AT ANY

PNAINIT "1 NCCD TULUAN A NICTANAC NC TUDCC CCCT

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

Review Questions
for
Setup of Typel

Question Answer

1. If you are stting up atent heater in atent that Place heater base in sandbox
has wooden floors, what must be done before Pace fire extinguisher close
you place the heater on the floor? Have a box of sdt handy

Have a bucket of water on floor

oo o

2. What isthe purpose of the heater base on an a.  Asan ash pit which provides a draft for the
assembled stove? fire and enables the adjustment of heat

output by regulating the amount of ar

entering the unit.

Help remove ashes

Regulae air flow

Regulate hegt flow

o0 o

Grate
Adapter ring
Heater top
Heater base

3. What part of the tent heater isused asa
support for the fuel bed?

oo oo

4. What isthe purpose of the spark arrestor? a. To prevent sparks from the fire to be drawn
out of the tent heater and possibly starting a
fire

b. Eliminates the necessity of dimbing on top of
the tent to clean the arrestor and dlows the
stack sections to be digointed from insde
the tent.

5. State the purpose of the heater top. Written Answer

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

Review Questions

for
Setup of Typell
Question Answer
. What components are located in the heater a. Sted pot with an adapter ring, oil-pot
base? burner.
b. Cagt-iron flame spreader.
c. Fud inlet nipple with reducer.
d. All theabove
. Whereisthe flame spreader ingtalled? a. Heater base
b. Hoat vave
c. Fudline
d. Can adapter
. What isthe minimum height thefud canshould | a. 1 foot
be ingtalled above the float valve? b. 2feet
c. 4feet
d. 8feet
. What is used to provide ameans of coupling a. Gravity feed adapter with drip interceptor.
the fud hose to the fuel supply on a5-gdlon b. Vavefeeder
can? C. Rubber washer on can
The drip interceptor conssts of ashort rubber | a. True
hose held in aloop by ametd plate. b. Fase

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.2.

SET-UP

Performance Checklist

Step Yes No

1. Did thetrainee properly set-up atent heater?

Did the trainee correctly identify components of the Type | heater?

2.
3. Did thetrainee correctly identify components of the Type |l heater?
4. Doesthetrainee set up the Preway heater properly?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee
immediatdy after the task is performed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.3.

TENT HEATERSPREWAY & M 1941,
TYPESI| & |l

MODULE 27 AFQTPUNIT 2

PERFORM OPERATIONAL TESTS

(27.2.1.3.3)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.3.

PERFORM OPERATIONAL TESTS

Task Training Guide

STS Reference 27.2.1.3.3. Perform Operational Tests
Number/Title:

Training References: - TM 10-4500-200-13
- TM 5-4520-235-13
CDC 3E151B Volume 4 Specific Contingency
Study Guide Workbook, JSABR3E131 003-V1I-1-4
CD-ROM Preway Space Heater QTP 3E1X1-27.2.1.3.2
3E1X1-27.2.1.3.3

Prerequisites: - Possessasaminimum a, 3E131 AFSC.
Equipment/Tools - Typel: leather gloves, fire extinguisher, shove, poker, stoker, and
Required: ignition source
Typel: leather gloves, fire extinguisher, adjustable wrench 8’, and
ignition source

Preway: leather gloves, fire extinguisher, adjustable wrench 8” (2
€a.), and ignition source

L earning Objective: - Thetrainee should know the steps required to safely perform an
operationa test of aModd 1941, Typel & |1, and Preway Tent
Heaters.

Samples of Behavior: - Tranee should be able to safely perform an operationd test of a

Model 1941, Typel & I1, and Preway Tent Hesaters.
Trainee should be able to identify the proper operating sequence of
the Modd 1941 Typel & 1, and Preway Tent Heaters.

Notes:

To successfully complete this eement, the steps must be followed closdly.
Any safety violaion is an automatic falure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.3.

PERFORM OPERATIONAL TESTS
Background: The Type | heater can produce heat using a variety of non-toxic solid type fuels. Asan
example wood, cod, charcod, etc. can be used in the Type | heater. Inspect the heater to see that it
has been set up as directed. Make sure the grate is level and operates smoothly. See that dl the
smokestack sections are tight and that the damper operates freely. Make sure that the tent shields have
been ingtdled properly. Make sure the shovel, shaker, and poker are nearby. Wipe off any
preservative oil from the body of the hegter.
To perform this task, follow these steps:

Step 1: Starting.
Set the flue damper in its open position.

Open the ash pit door and remove the heater lid.

Lay paper on the grate and crisscross kindling on top of the paper.
Replace the heater lid.

Ignite the paper.

When the kindling catches fire, put one shovel of coa on the kindling.

SAFETY:
ALWAYS KEEP SAFETY PROCEDURES IN MIND WHEN DEALING WITH FIRE OR

FIRE PRODUCING EQOUIPMENT.

Step 2: Flame Regulating.
Once the cod is burning well, close the ash pit door halfway. Regulate heet output by varying
the ash pit door opening, and by turning the damper in the smoke pipe.

Add cod at intervalsto maintain afire bed of about three inches on the grate. Add a shove of
cod after each previous shovel of cod begins to burn, until the desired firebed is reached.
Never cover up dl of the brightly burning cod with fresh cods.

To remove ashes and clinkers, push the draw gate gently back and forth with the shaker until a
faint red glow agppears. Use the shaker sparingly.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.2.1.3.3.

Step 3. Shutdown.
Shake burning cods into the ash pit.

Remove burning cods, open the ash pit door, and alow the remaining fire to burn out.

TheTypeII heater
The Type Il heater uses liquid fuels to produce hest. They are; light fud ail, diesdl fud, and a
4:1 mixture of diesel and gasoline. Inspect the heater to see that it has been st up as
directed. See that al the smokestack sections are tight and that the damper operates fredly.
Make sure that the tent shields have been ingtdled properly.  Wipe off any preservative oil
from the body of the hester.

To perform thistask, follow these steps:

Step 1. Starting.
Remove the heater lid.

When using diesd fud, ail, or the 4:1 mixture, turn the ON-OFF vave knob of the float vave
to the ON postion and turn adjustment knob up to 9. When the burner bottom is wet with

fud, turn the flow adjustment knob back to 1 and drop a small wad of lighted paper or oily rag
into the burner.

SAFETY:
ALWAYSKEEP SAFETY PROCEDURESIN MIND WHEN DEALING WITH FIRE OR

FIRE PRODUCING EQUIPMENT. KEEP YOUR FACE AND HANDS AWAY FROM
THE OPENING!

Step 2: Fud Adjustmentsand Limitations.

When the bottom is blazing, replace the top lid. Wait 15 minutes before setting the
adjustment knob for the desired flame size. Thisisto alow warm up time for the hegter.

Maintain a clean, smokeess flame. The adjusment ranges from 1 to 9 as indicated by the
arrow on the did.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-23



AFQTP 3E1X1-27
27.2.1.3.3.

Step 3. Shutdown.
- Invert the fud can and place it on the ground.

Turn the flow adjustment knob to 1, and then turn the ON-OFF vave to OFF. Allow any
remaining fud to burn out.

Never atempt to light a heater while it is ill warm. If the flame is accidentaly extinguished,
turn the ON-OFF vave to OFF immediately. Allow the burner to cool, then wipe excess fud
from the burner bottom before re-lighting.

ThePreway Tent Heater.

To perform thistask, view AFQTP 3E1X1-27.2.1.3.2 3E1X1-27.2.1.3.3Version 1.0 Preway
Space Heater CD-ROM.

NOTE:
In the CD-ROM there are tests after each section. Complete each section and answer the
guestions.

SAFETY:
ALWAYS KEEP SAFETY PROCEDURES IN MIND WHEN DEALING WITH FIRE OR
FIRE PRODUCING EQUIPMENT. KEEP YOUR FACE AND HANDS AWAY FROM
THE OPENING!

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions
for
Perform Operational Testsfor Model 1941 Typell
Question Answer
1. What isthe postion of the flue damper when a. Open pogition
you begin the operational test? b. Closed position
c. Half open
d. Haf dosd
2. How isthe heat output regulated? a. By dosing ash pit door
b. By closing ash pit door hafway
c. By turning the damper in smoke pipe
d. All theabove
3. When operating the type | tent heater, how high | a. 3inches
should you add cod on the grate? b. 7inches
c. 10inches
d. 4inches
e.
4. Youremove ashesand clinkersfromthegrate | a. True
assembly by pushing the draw gate gently back | b. Fase
and forth with shaker until afaint red glow
appears.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions
for
Perform Operational Testsfor Model 1941 Typel|

Question Answer
1. How long will 5 gdlons of fud last @ maximum | a. Nearly 8 hours
hest output? b. Nearly 17 hours
c. Nearly 12 hours
d. Nearly 4 hours

2. Namethe partsthat make up the hester base. | a It conssts of astedl pot with an adapter ring.
Oil-pot burner

Cadt iron flame spreader, and fud inlet nipple
with reducer

d. All theabove

O o

3. What isused to connect the float vaveto the
reducer of the heater base?

1/8 inch nipple
Y2inch nipple
2/3inch nipple
Yainch nipple

oo oo

4. What isthefirg gep in garting thetype Il tent | Written Answer
hester?

5. What doesthe float valve of the oil burner Written Answer
provide?

6. During startup, what is the position of the ON- | Written Answer
OFF vave knob and the flow adjustment
knob?

7. How much time should pass before you set the | Written Answer
adjustment knob to the size flame desired?

8. If theflameisaccidentaly extinguished, what Written Answer
should you do?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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PERFORM OPERATIONAL TESTS

Performance Checklist

Yes No

Did the trainee visudly inspect heaters for proper setup?

Did the trainee successfully start the heaters correctly?

Did the trainee shut down heaters correctly?

R
PO INIFD
=

Did the trainee prime the preway heater correctly?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediatdly after the task is paformed. This will ensure the issue is dill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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150 CUBIC FOOT REFRIGERATION
UNIT

MODULE 27 AFQTPUNIT 2

CONDUCT PRE-OPERATIONAL TESTS

(27.2.2.2.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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27.2.2.2.1.
CONDUCT PRE-OPERATIONAL TESTS

Task Training Guide

STS Reference 27.2.2.2.1. Conduct Pre-operational Tests

Number/Title:

Training References: - CD-ROM 3E1X1-27.2.2.2 Ver. 1.0 150 Cubic Foot Refrigerator
QTP.

Prerequisites: - Possessasaminimum a, 3E131 AFSC.

Equipment/Tools - Personnd Protective equipment

Required: - Standard HVAC/R Toolbag

L earning Objective: - Trainee should know the steps required to safely perform a pre-
operationa test of a 150 Cubic Foot Refrigerator.

Samples of Behavior: - Trainee should be able to identify the required items to be ingpected
during a pre-operationa ingpection of a 150 Cubic Foot Refrigerator.

Notes:

Thistask is covered in the computer-based QTP, 150 Cubic Foot Refrigerator” 27.2.2.2.
Any sfety violation is an automatic falure.

To perform thistask, view AFQTP 3E1X1-27.22.2 Version 1.0 150 Cubic Foot
Refrigerator CD-ROM.

NOTE:
In the CD-ROM there are tests after each section. Complete each section and answer the
guestions.

CerTest numbers 8065, 8066, 8067, 8068, and 8069 are mandatory for this task.

HINT: To increase the chances of obtaining a passing score, recommend you take each
corresponding CaerTest after you complete a section. Contact your UETM to schedule testing.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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PERFORM OPERATIONAL TESTS

Performance Checklist

Step Yes No
1. Did the trainee conduct the Pre-operationd test?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee

immediately after the task is paformed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.2.2.3.1.
BARE BASE AIR CONDITIONER
MODULE 27 AFQTP UNIT 2
SET-UP
(27.2.2.3.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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27.2.2.3.1.
SET-UP
Task Training Guide
STS Reference 27.2.2.3.1. Set-up
Number/Title:
Training References: - CD-ROM 3E1X1-27.2.2.3C Ver. 1.0 Air Conditioner Bare Base
Prerequisites: - Possessasaminimum a, 3E131 AFSC.
Equipment/Tools - Personnd Protective Equipment
Required: - Standard HVAC/R Toolbag
L ear ning Objective: - Trainee should know the steps required to safely perform the setup of
aBare Base Air Conditioner.
Samples of Behavior: - Trainee should be able to safely perform the setup of Bare Base Air
conditioner.
Trainee should be able to identify the pecific components of a Bare
Base Air Conditioner.
Notes:
The tasks are covered in the computer-based QTP, “Bare Base Air Conditioner” 27.2.2.3.
Any sfety violation is an automatic falure.

To perform thistask, view AFQTP 3E1X1-27.22.3C Version 1.0 Air Conditioner
Bare Base CD-ROM.

NOTE:
The CD-ROM covers both 27.2.2.3.1 and 27.2.2.3.2. Complete both tasks before accomplishing
the mandatory CerTest 8084. Contact your UETM to schedule testing.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27

27.2.2.3.1.

Performance Checklist

Step

Yes

No

1. Did trainee properly perform Set-up?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee
immediately after the task is paformed. This will ensure the issue is Hill fresh in the mind of both the

trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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BARE BASE AIR CONDITIONER

MODULE 27 AFQTPUNIT 2

PERFORM OPERATIONAL TESTS

(27.2.2.3.2)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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PERFORM OPERATIONAL TESTS

Task Training Guide

STS Reference
Number /Title

27.2.2.3.2. Perform Operational Tests

Training References:

CD-ROM 3E1X1-27.2.2.3C Ver. 1.0 Air Conditioner Bare Base

Prerequisites:

Possess as aminimum a, 3E131 AFSC.

Equipment/Tools
Required:

Personne Protective Equipment
Standard HVACI/R Toolbag

L earning Objective:

Trainee should know the steps required to safely perform the
operationa test of a Bare Base Air Conditioner.

Samples of Behavior:

Trainee should be able to safely perform the operationa test of a
Bare Base Air conditioner.

Trainee should be able to identify the specific components of a Bare
Base Air Conditioner.

Notes:

The tasks are covered in the computer-based QTP, “Bare Base Air Conditioner” 27.2.2.3.
Any sfety violation is an automatic falure.

To perform thistask, view AFQTP 3E1X1-27.22.3C Version 1.0 Air Conditioner

Bare Base CD-ROM.

NOTE:

The CD-ROM covers both 27.2.2.3.1 and 27.2.2.3.2. Complete both tasks before
accomplishing the mandatory CerTest 8084. Contact your UETM to schedule testing.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.

27-35




AFQTP 3E1X1-27
27.2.2.3.2.

PERFORM OPERATIONAL TEST

Performance Checklist

Step Yes No
1. Did the trainee perform the operationd test properly?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee

immediately after the task is paformed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.1.

LIGHTWEIGHT DECONTAMINATION UNIT

MODULE 27 AFQTPUNIT 3

PERFORM OPERATIONAL TESTS

(27.3.1.1)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.1.
PERFORM OPERATIONAL TESTS
Task Training Guide

STS Reference 27.3.1.1. Perform Operationa Test

Number/Title:

Training References: - T.0.s11D-1-3-9-1
T.0.s11C15-1-3
Study Guide Workbook, JSABR3E131 003-VII-1-4

Prerequisites: - Possessasaminimum a, 3E131 AFSC.

Equipment/Tools - Persond Protective Equip / Clothing

Required: - ExtraHeavy legther or Fireman's gloves
Standard tool Bag
Gadlon Trash Can and Decontamination Solution

L ear ning Objective: - Thetrainee should know the steps required to safely perform an
operationd test on the Lightweight Decontamination Unit (M-17
LDU).

Samples of Behavior: - Trainee should be able to identify the required items to be attached
and should be able to safdly conduct an operationd test of the M-17
LDU.
Trainee should be able to conduct the shut down of the M-17 LDU
safely after the Operational test.

Notes:

To successfully complete this eement, the steps must be followed exactly.
Any safety violaion is an automatic falure.

NOTE:
CerTest number 8076 is mandatory for tasks 27.3.1.1, 27.3.1.2, 27.3.1.3 and 27.3.1.4. Complete all
tasks prior to accomplishing the mandatory CerTest.

PERFORM OPERATIONAL TESTS

Background: During an actua contingency operation you may be caled upon to operate and conduct
maintenance checkg'sarvices of the Lightweight Decontamination Unit. The M-17 LDU is a sHf-
contained water heating apparatus used in the decontamination of equipment and materiad exposed to
nuclear, biologicad, or chemicd agents. The LDU uses water and water mixed with a decontaminating
agent to rid equipment, materia, and personnd of contaminates. The LDU aso can be used as afidd
shower for personnel in a bare base setup.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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The M-17 LDU will be shipped with a collapsible storage tank, approx. 1,500 to 3,000 gdlons size.
This storage tank will be used to hold uncontaminated water for use in any of the three modes of
operation, wands, injectors, and showers.

To perform this task, follow these steps:

Step 1. Assembly.
- Prior to operating the M-17 LDU some assembly will be required. Two genera areas of
concerns that will be discussed are the water tank with associated piping and the fud tanks and
their connections.

Water Tank / Hose Connections.

The collgpsble water tank must be handled with care. Do not pull, drag or walk on the tank
during setup. The water tank will be used when a naturd water source is not readily available.
After setup, fill the tank from any available water source. If the water source is located in a
remote location you can adso fill the tank usng a centrifuga pump and hose kit liged in the
technical manud for the M-17 LDU. (See Figure 1). Also during setup, when filling this tank
ensure the top collar of the tank does not collapse. Once water starts to fill this tank, only one
attendant is needed to ensure proper filling.

Suction Hose Connection.
If ashdlow naturd water source is used, place one end of the suction hose with strainer in the
canvas pail accompanying the unit. The pail and strainer must be positioned to prevent entry of
foreign matter. With deep natural water source is used secure a float to the suction hose
srainer. Place the suction hose strainer and float in the water. The strainer should be positioned
about 12 inches below the water surface.

NOTE:
To prevent damage to the water pump, do not place the suction hose strainer directly in sand, mud, or
silt, and do not allow the strainer to rest on any bottom. After connection is made to the water source,
connect the suction hose to the water inlet coupling on the M-17 LDU. (Figure 1).

Pressure Hose Connection.
Pogtion the branch hose so0 that the drainer body is resting on the ground. Connect the
pressure hose to the water outlet coupling on the LDU. (Figure 2).

Branch Hose Connection.
When only one branch hose will be used, the quick disconnect plug must be connected to the
open outlet on the tee fitting at the end of the pressure hose. If both branch hoses are to be
connected, the disconnect plug must be removed. (Figure 2)

Spray Wand Connection.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Connect the pressure hose from the branch line outlet tee coupling, to the camlock coupling on
the spray wand. Repest when using both spray wands. (Figure 2)

SAFETY:

AS A SAFETY PRECAUTION, ALWAYS ENSURE THE SPRAY WANDS ARE
SECURED DURING OPERATION. SEVERE INJURY MAY RESULT IF
ACCESSORIES DETACH DURING USE. ALSO, THE SPRAY WANDS WILL
BECOME EXTREMELY HOT AFTER TWO MINUTES OF OPERATION. TO
PREVENT INJURY. Al WAYS WEAR PROTECTIVE GIL OVES WHEN OPERATING

Injector Connection.

- Connect the pressure hose from the branch line outlet tee coupling, to the camlock coupling on
the injector assembly.
Water flow from the unused side of the branch hose must be blocked off by connecting either a
quick disconnect dust plug or a pressure hose with a spray wand attached.
Insert one end of the clear plastic siphon tube into a container filled with decontaminate.
During operation of the injector, the clear hose may begin to collapse if not properly supported
or if allowed to bend or kink. (Figure 2).

Shower Assembly.

- Each shower bar contains three separate pieces; one end section, a middle section, and
another shower end section with a hose connected. Connect the shower end sections to the
middle sections. Connect a pressure hose from the branch line connection to the shower piece
end without a hose. If required, loosen the camlock couplings and rotate the shower sections
to reposition the shower steams. Mount the assembled shower sections on a support device to
hold the shower bars at least 7 feet above the ground (i.e. tree or post or as directed by local
authorities). Repeat steps for the other shower bar assembly. (Figure 3).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Fue Tanks.

When handling fuels, it is essentid that the following safety rules be followed. The following
safety precautions pertain to both engine and heater fuel systems.

-

@:ETY: \
TO ALLOW FOR EXPANSION OF THE FUEL.

ALL FUELSDAMAGE THE CHEMICAL WARFARE PROTECTIVE CLOTHING.
TO PREVENT CONTAMINATION, DO NOT LET FUEL TOUCH THE

DO NOT SMOKE WHEN MIXING FUEL.
DO NOT FILL FUEL CANS PAST TOP WELD LINE, ASIT MAY LEAK, ALSO

DO NOT ALLOW FLAME PRODUCING MATERIAL WITHIN 50 FEET DURING
FUELING.

CHEMICAL WARFARE PROTECTIVE CLOTHING.
REMOVE FUEL CANSFROM PUMP HEATER ASSEMBLY AND PLACE IT ON ‘

THE ~DNAILINID NLIDINIC CHIELD TN

Mix fud in awdl-ventilated area, preferably outside.

Englne Fuel System

The correct mixture of fue for the two-cycle engine is one quart of two-cycle ail to five gdlons
of leaded or unleaded gasoline. After adding two-cycle oil with gasoline, shake the fud
container vigoroudy to mix the fud wel. Falure to follow the mixing retios may result in
damage to the engine. The engine should run seven hours on five gdlons of fud.

NOTE:

In the event two-cycle ail is not available, use SAE 30 non-detergent oil. Do not use multi-grade oils or
other automotive oils that contain large amounts of detergents.

Toingtall fuel can for the engine, extend the engine fuel can storage tray.

Remove engine fuel lid assembly with gasket from storage area located bel ow the engine.

Remove the engine fuel can lid. Install the engine fud lid assembly and gasket on the fuel can. Make
sure the lid assembly is securely connected.

Carefully position the fuel can on the storage tray.

Verify that the arrow labeled on the body of the engine fue filter is pointing away from the gall pump,
(See Figure 4) for above steps.

Heater Fuel System

The heater uses a variety of fuds. The burner will be primary fueed by, leaded or unleaded
gasoline.  Alternate fuds include: kerosene, jet fud, diesdl fue, or any mixture of these. The
burner will operate about one-half hour on five gdlons of fud. The following steps are to be
usad in filling and ingtaling the heeter fue can.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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With the heater fud can removed and postioned well away from the equipment, fill the can
with five gdlons of fud (diesdl or Mogas). Do not fill above the weld line. Re-ingdl the
heater fud can lid.

Remove the heater fud lid assembly from the toolbox. Be sure the gasket is present.

Mount the full heater fuel can on the frame hanger.
Check the gtrainer on the insde of the suction line for clogging. Then secure assemble to the
fud can. (Figure 4).

Step 2: Engine Starting.
- Prior to using the M-17 LDU, dl operators should be completely familiar with the operating
mode before using the equipment.  After becoming familiar with the operating procedures the
following steps are used to sart the unit, aso ensure dl safety notes are followed.

(aver R

TO PREVENT DAMAGE TO PERSONNEL OR EQUIPMENT, OBSERVE THE
FOLLOWING:
DO NOT PRIME THE CARBURETOR WHEN THE ENGINE ISHOT.
THE EXHAUST OPENING EMITS CARBON MONOXIDE. DO NOT STAND
BEHIND THE EXHAUST OPENING. STAY UP WIND OF EXHAUST GASES.
OPERATE THE LDU IN A WELL-VENTILATED AREA.
THE EQUIPMENT CAN GET VERY HOT DURING OPERATION. DO NOT
TOUCH HOT SURFACES. ALWAYS WEAR PROTECTIVE GLOVES WHEN
OPERATING THE SPRAY WANDSWITH HOT WATER / STEAM.
SECURE THE ENDS OF PRESSURE HOSES BEFORE STARTING THE M-17

LDU. THE HOSES CAN WHIP AROUND DANGEROUSLY WHEN THE UNIT IS
FIRST STARTED.

Function Selector Switch.
Set FUNCTION SELECTOR switch to off. See Figure 5 for Engine starting.

Burner Control Valve.
Turn BURNER FUEL VALVE control fully clockwise.

NOTE:
If water hoses and pump do not contain water, such as during initial start up, remove accessories from
pressure hoses. Water pump cannot prime against air trapped in the hoses.

Engine Throttle.
Set engine throttle to one-third MAX.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Carburetor Priming.
Before garting, prime the carburetor by depressng the tickler while squeezing fue line bal
pump until fuel drips from carburetor onto drain plate. If tickler does not extend when
released, pull tickler up to stop fuel flow to carburetor float bowl.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Choking Requirement.
If choking is required press choke lever down. Open the choke when the engine begins to run
(TM3-4230-228-10) and close it in short burdts until the engine runs smoothly. If choking is
not required, verify that the engine choke lever isin full open position (up).

Starter Handle.
Pull garter handle dowly until starter engages engine. Then, pull firmly and sharply. Repest
until engine darts.  After engine has garted and is running smoothly, push throttle down to
MAX.

NOTE:
Sub step (1) in Step 3, must be done as soon as the engine is running.

Step 3: Water Pressure.

@FETY'
FIRST START: PERFORM THE FOLLOWING STEPS ONLY IF IT IS THE FIRST
START OF THE DAY AND ANYTIME THE SPRAY WANDS ARE USED. IF IT IS
NOT THE FIRST START PROCEED TO THE STEPS FOR BURNER IGNITION.
PUMP DAMAGE: DO NOT OPERATE MORE THAN ONE MINUTE WITHOUT

LIQUID FLOW. SHUT DOWN THE UNIT TO PREVENT DAMAGE TO THE
KFﬂl IPMENT

Normal Operating Pressures.
- Water pressure is automatically maintained and normal water pressures are: Wands - 110 to
130 ps; injector - 70 to 90 ps; and shower - 40 to 50 ps. With the function selector switch
in the OFF position norma fluid pressures should be at least 40 ps for water and 95 to 105
ps for fud. (Figure 6).

Prime pump and establish water flow from hoses. Throttle the engine to idle speed by raisng
the throttle lever. Thiswill bring the water pump pulley to a stop (rotating).

Reconnect wands to pressure hoses.
Verify that Function SELECTOR switch if OFF.

Push engine throttle to M AX., and watch gauges to ensure proper pressure is reached.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 4: Burner Ignition.
The following procedures are used to ignite the burner in the wands, injector, and shower
modes. Before sdtting the function sdector switch, verify that the following conditions exigt:
The burner autometically ignites when water is flowing and the function selector switch is st to
ether the shower or wands pogtion. When the switch is set to showers the burner will not
ignite if the water temperature is 90 F (32 C) or more. Burner operation will produce a load
rumble and hot exhaust gases will vent from the heat exchanger exhaust opening.

Refer to (Figure 6) for al steps below.

Burner Control Valve.
Burner fud valve mug bein the fully dlockwise pogtion.

Wands Mode - The burner control valveis aways in the fully clockwise position when used in
the wands mode.

Shower Mode - It may become necessary to adjust the burner control valve in the shower
mode.

Water Pressure.
Ensure that at least 40 ps isindicated before burner ignition.

Fuel Pressure.
Ensure that the gauge indicates 95 to 105 ps. if it is the first Sart of the day, the heater fud
filter may be empty causing the fud pressure indication to fluctuate and causing the Reset
indicator to light until the hester fued system pressure stabilizes.

Operating Temper atures.
- Wands Mode: The following procedures are used to start burner ignition in the Wands mode:

Set the function sdlector to the wands postion. The burner will ignite automaticaly when the
spray wand trigger is squeezed and water begins to flow.

Ensure that the Reset indicator light is not on. If the light is on, the burner did not ignite.
Depress the Reset indicator. This action should dlow the burner to ignite. If after three
unsuccessful attempts to ignite the burner, begin troubleshooting procedures.

While operating the unit ensure that the burner cycles off a about 250 F/ 120C and
automaticaly re-ignites when the water temperature drops to about 212 F/ 100C. Injector
Mode: The following procedures are used to start burner ignition in the Injector mode.

Set the function selector to wands, the burner will automaticaly ignite.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Ensure that the Resat indicator light is not on. If the light is on, the burner did not ignite.
Depress the Reset indicator. This action should alow the burner to ignite. If after three
unsuccessful attempts to ignite the burner, begin troubleshooting procedures.

To draw decontaminate from a container during operation, rotate the control valve handle
towards the clear intake tube to begin sphoning the agent. Water flow from the pump/hester
never stops regardless of the position of the control valve handle. The handle starts and stops
the sphon action only.

Shower Mode.
The following procedures are used to sart burner ignition in the showers mode:

Set the function sdector to the shower position. The burner automatically ignites.

Ensure that the Reset indicator light is not on. If the light is on, the burner did not ignite.
Depress the Resat indicator.  This action should dlow the burner to ignite. If after three
unsuccessful attempts to ignite the burner, begin troubleshooting procedures.

Ensure the burner is not cycling excessively, but rather maintaining a congtant temperature
bedow 113 F (45 C). If there is excessve cycling, dowly rotate the burner fud vave
counterclockwise, as required, until the water temperature is maintained below 113 F. An
acceptable temperature range for the shower mode is between 90 F and 113 F. (32 C).

Step 5: Shut Down.
To shut the M-17 LDU down when your misson is complete, or if refuding must be
accomplished, follow the steps listed below. (Figure 6)

Burner Control Valve.
Ensure that the burner fuel vave contral is fully clockwise,

Function Selector Switch.
Set the function sdlector switch to the OFF. If spray wands or injector were used during
operation, squeeze soray wand triggers and dlow the engine to run and water pump to
circulate until WATER TEMPERATURE gauge (11) indicates less than 104 F (40 C).
Cooldown.
If showers were used during the operation, alow the engine to run and continue circulating
water for two minutes before proceeding to the next step.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Decontaminant.
Then the injector is used, place the end of the clear Sphon hose in a container of clean water.
Position the control vave handle to begin sphoning the rinse water. Allow the injector to
continue drawing water until the decontaminant is purged TO11D1-3-9-1,2-4(3) from the
sysem. Allow the engine to run and continue circulating water for two minutes.

Throttle Postion.
Hold the throttle lever in the up pogtion until the engine stops. If the engine does not stop, use
the emergency stop switch.

Spray Wands.
. If spray wands were used, press the trigger(s) to relieve system water pressure before
disassembling the hoses.

Figure 1, Lightweight Decontamination Unit (L DU)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions

Perform Operational Tests

for

AFQTP 3E1X1-27
27.3.1.1.

Question Answer

1. What isthe purpose of the M-17 LDU? Written Answer
2. What are the three modes of operation? Written Answer
3. When using the M-17 LDU, when doesthe Written Answer

burner ignite?
4. What type of fuel does the engine use? Written Answer
5. What are the maximum and minimum Written Answer

temperature settings for the various modes of

operation?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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PERFORM OPERATIONAL TESTS

Performance Checklist

Step Yes No

1. Did the trainee assemble Lightweight Decontamination Unit correctly?

Did the trainee follow correct procedures for engine sarting?

Did the trainee correctly prime water pump?

2

3.

4. Did thetrainee correctly ignite burner?

5. Did thetrainee follow shutdown procedures?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee
immediately after the task is paformed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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LIGHTWEIGHT DECONTAMINATION UNIT

MODULE 27 AFQTPUNIT 3

SERVICE/PERIODIC MAINTENANCE

(27.3.1.2)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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SERVICE/PERIODIC MAINTENANCE

Task Training Guide

STS Reference
Number /[Title

27.3.1.2. Service/Periodic Maintenance

Training References:

T.0. 11D-1-3-8-1
T.0. 11C15-1-3
Study Guide Workbook, JSABR3E131 003-VII-1-4

Prerequisites:

Possess as aminimum a, 3E131 AFSC.

Equipment/Tools
Required:

Persona Protective Equip/Clothing
ExtraHeavy legther or Fireman’s gloves
Standard tool bag

L ear ning Objective:

The trainee should know the procedures and instructions necessary to
perform checks and periodic maintenance before, during, and after
operation of the M-17 LDU.

Samples of Behavior:

Trainee should be able to conduct proper checks and periodic
maintenance during al phases of operation for the M-17 LDU.
Trainee should ensure dl main and attached items are safely ingtdlled
and handled during these periodic inspections.

Notes:

To successfully complete this eement, the steps must be followed exactly.
Any sfety violation is an automatic failure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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SERVICE/PERIODIC MAINTENANCE

Background: During an actua contingency operation you may be caled upon to operate and conduct
maintenance checks/'sarvices of the Lightweight Decontamination Unit. The LDU is a sdf-contained
water heating gpparatus used in the decontamination of equipment and materid exposed to nuclear,
biologicd, or chemicd agents. The LDU uses water and water mixed with a decontaminating agent to
rid equipment, materia, and personnd of contaminates. The LDU aso can be used as a field shower
for personndl in a bare base setup.

I nformation:
Purpose of Inspection. The checklist provided contains procedures and instructions necessary to
perform Preventive Maintenance Checks and Services (PMCS). These services will be
performed Before (B), During (D), and After (A) operation of the LDU.

Inspectlon Requirements.
The Items number column tells which particular item is to be inspected. Y ou will notice above
severd of the items to be ingpected, there is a mgjor component or assembly listed. This tells
you which component or mgor assembly the item is used with. Example  Pump Heater
Assembly.

Theintervad column (B, D, and A) tells you when to do a certain check or service. Sometimes an
X will be placed in more than one interva column, which would mean you should do the check
or service a each of thoseintervas.

TheltemsInsgpected column identifies the item by their common names.
The Procedures column briefly describes the procedure to be checked. It contains the

information required to accomplish the checks and services, including gppropriate tolerances,
adjustments, and gauge readings.

SAFETY:
WITH THIS PIECE OF EQUIPMENT IT IS A MUST TO WEAR PERSONAL
PROTECTIVE EQUIPMENT AND CLOTHING, I.E. HEAVY GLOVES, EAR PLUGS
AND SAFETY GOGGLES TO PREVENT INJURIES. ALSO, ENSURE ANY
FLAMMABLE ITEMS, NOT IN USE WITH THIS EQUIPMENT, ARE OUTSIDE THE
50 FOOT DISTANCE OF THE M-17 LDU.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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INSPECTION CHECKLIST

ITEM# | B A ITEM INSPECTED PROCEDURE
1 X M-17 LDU Inspect entire unit for physical damage. Check all major
See Example 1 components.
Pump Heater Assembly
Figure 2

2 X Frame Assembly Inspect for cracked or bent frame.

3 X X | Panelsand Guards Inspect for cracks, dents or tears. Check for missing
fasteners.

ITEM# | B A ITEM INSPECTED PROCEDURE

4 X X | Hardware Inspect for loose or missing nuts, bolts, and screws.
Tighten loose parts. NOTE: ENGINE MOUNTING
BOLTSMUST REMAIN LOOSE

5 X X | Burner Fuel Assembly Inspect strainer, lid & gasket, and hose connections.

6 X X | Wiring Inspect wiring for cuts, chaffing, or burns.

7 X Starter Check for missing or broken starter handle. Check that
starter handle recoils when pulled.

8 X Spark Plug Inspect for cuts, broken or dirty spark plug wire. Check
for secure cap connection.

9 X X | Muffler Inspect for holes or missing parts. Inspect for missing
nuts on exhaust manifold.

10 X X | Air Filter Verify that air filter is securely connected to the
carburetor. Check for clogged filter screen, holes or
cracks.

11 X X | Engine Mounts Check for cracks, tears or deterioration of engine mounts.
Check for loose, broken, or missing ground wire.

12 X Burner Fuel Pump Belt Check for loose, frayed, or missing belt.

13 X Water Pressure Regulator Verify that safety wireisinstalled on adjustment cap.

14 High Voltage Tripler WARNING: TO PREVENT ELECTRICAL SHOCK, DO
NOT CLEAN HIGH VOLTAGE TRIPLER WHILE ENGINE
ISRUNNING! ENGINE MUST BE SHUT DOWN!

14a X Check for dirt, dust, or soot on capswire leads. Wipe off
using adry cloth.

14b X Inspect for cracks and tears. Verify secure connects of
caps and wire leads.

14c X Remove, clean, and inspect burner igniter plug.

Engine Assembly Fuel System
Figure?2

15 X X | Fuel Hose Inspect hose and ball pump for cracks or leaks. Inspect
lid and gasket connection for leaks, cuts, or cracks.

16 X X | Filter Inspect for dirt, water, or sediment

17 X Fuel Can Strainer Inspect for tears or clogged strainer. Dislodge dirt or

sediment, being careful not to damage screen.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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INSPECTION CHECKLIST

Heater Fluid Filter

Figure?2
18 X X | Fuel Filter Inspect burner fuel filter for leaks or cracks. Inspect for
dirt or water in glassbowl. Drain asfollows:
1) Position container under drain plug.
2) Loosen plug and allow fuel to drain into container until
contaminants are gone.
3) Tighten drain plugs and check for leaks.
ITEM# | B A ITEM INSPECTED PROCEDURE
19 X X | Gauges Inspect for cracked or leaking gauges. Be sure gauge
temperature and operating mode temperature correl ate.
20 X Switches Inspect for cracked or missing switches. Inspect for
broken or missing override switch.
21 X Controls Inspect for loose, broken, or missing burner fuel valve.
Water Inlet
Figure 2
22 X X | Fittings Check for leaks and cracks.
23 Water Pump Check for leaks
24 X Pulley Turn by hand to verify freerotation.
25 Hoses Inspect for cuts, tears, and leaks.
26 X Belts Check for loose, broken, frayed, or missing drive pulleys.
27 X X | Water Outlet Inspect for scale buildup. If more than 1/16” notify
supervisor.
28 X Accessory Kit Check that all accessories are available.
Suction Hose
Figure 2
29 X Hose Inspect for cracks, cuts, and tears.
30 X Clamps Check for loose or missing clamps. Tighten loose clamps.
31 X Couplings Inspect for cracks, leaks, or missing gasket
32a X X | Strainer Check for bent or missing basket.
32b X I nspect for clogged strainer.
32c Inspect for basket placement. Ensure strainer basket isin
the water but not resting on sand or silt.
Branch Hose
Figure?2
33 X Clamps Check for loose or missing clamps.
A X Couplings Inspect for cracks, leaks, or missing gaskets.
35 X X | Hose Inspect for bulges, cuts, tears, and |eaks.
Pressure Hose
Figure2
36 X X | Hose Inspect for cracks, cuts, tears, and leaks.
37 X Couplings Inspect for cracks, leaks, and missing gaskets.
38 X X | Clamps Check for loose or missing clamps.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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INSPECTION CHECKLIST

Shower Assembly

Figure?2
39 X Shower Sections Ensure shower sections are available for use
40 X Tubes/Jets Inspect for bends, cracks, or missing jets.
41 X Couplings Check for cracks or damages.
12 X Spray Wands Inspect for bent or missing components. Verify that
trigger is free moving and nozzle end rotates.
43 X Injector Inspect for cracks or missing components. Verify that
valveturnsfreely, tubing is attached and clamps are tight.
Water Tank
Figure?2
4 X Tank/ Bladder Inspect exterior for cuts, holes, and tears. Patch damaged
areas with clamp patch kit. Check that component pouch
is complete.
45 X Collar Check for air leaks. Verify hand pump valveis closed
(fully clockwise)
46 X Tool Kit Check for broken, bent, or missing tools. Inspect pouch

for cuts and tears.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-55




Review Questions

Service/Periodic M aintenance

for

AFQTP 3E1X1-27
27.3.12.

Question Answer
1. When inspecting the hardware of the M-17 Written Answer
LDU, what isthe most important item to
check?
2. What isthe warning concerning the high Written Answer
voltage tripler?
3. When should you inspect the filter in the fud Written Answer

system of the engine assembly?

4. What isdone to the pulley on the water inlet? | Written Answer

5. How much scaeisdlowed in the water outlet | Written Answver

before notifying your supervisor?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.2.
SERVICE/PERIODIC MAINTENANCE
Performance Checklist
Step Yes No
1. Didthetraineefollow dl checklists provided to perform preventive

maintenance checks and sarvices?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediatdy after the task is performed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.3.
LIGHTWEIGHT DECONTAMINATION UNIT
MODULE 27 AFQTPUNIT 3
TROUBLESHOOT
(27.3.1.3)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.3.
TROUBLESHOOT
Task Training Guide
STSReference 27.3.1. Troubleshoot
Number/Title:
Training References: - TO11D1-3-9-1
TO 11D1-3-9-2
Prerequisites: - Possessasaminimum a, 3E131 AFSC.
Equipment/Tools - Persond Protective Equipment/Clothing
Required: - Standard Tool Bag
L earning Objective: - Trainee should know the steps to safely troubleshoot malfunctions on
the Lightweight Decontamination Unit (LDU).
Samples of Behavior: - Trainee should be able to troubleshoot a LDU.
Notes:
To successfully complete this eement, the steps must be followed exactly.
Any sfety violation is an automatic failure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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TROUBLESHOOT

Background: A troubleshooter is defined as a worker who locates and eiminates sources of
troubles. Troubleshooting then is locating and diminating sources of trouble(s). When we as
HVAC/R mechanics diminate the source(s) of trouble, we must locate the origina source of
trouble. For example, when a motor overload trips, Smply pushing the resst button is not
consdered locating the source or eiminating the source of the trouble.  Something caused the
motor current to rise and trip, or open, the protective device. The most important thing for you to
remember is that you must ensure you have eiminated the source of the problem, not just a
symptom of the problem. Thisis commonly known as finding the root of the problem.

During an actud contingency operation, you may be caled on to operate a lightweight
decontamination Unit. It may be for decontamination of personnel and equipment or it may be
used as afiedd shower. In ather case, if the LDU fails to operate it is vital to return a faulty unit
back into operation as quickly as possble. It is important to become familiar with not only the
operation of the devices but dso the possible troubles that you may encounter on the LDU. This
troubleshooting chart is set up to look at the easy problems and work toward the complicated
ones, but no one chart can cover every problem that you may encounter. Therefore, through
experience you will become more knowledgesable on the LDU and may not rely heavily on using
the chat. Whenever you encounter a problem on the LDU that is not covered on the
troubleshooting chart, you can determine the problem through a process of eimination. Keep the
following functiond areas in mind: engine, engine fuel system, eectronic control system, air system,
heeter system, heater fuel system, and water systlem.  Once you have determined what area your
problemisin, look a your easy problems working toward the more complex.

Troubleshooting Checklist

ENGINE FAILSTO START

STEP TEST OR INSPECTION CORRECTIVE ACTION

1 Check if engine turns, using recoil Sarter - If engineis saized, perform engine
block/cylinder repair procedures.
Possible faults are seized bearings,
damaged rings/piston and broken
connecting rod. Replace

2 Check for empty engine fuel can - Hill with correct fue/ail mixture

3 Check that throttle is set to 1/3 MAX - Setto Y3MAX

4 Check for loose spark plug cap - Push spark plug cap straight down onto
park plug until afirm connection is
made.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

5 If engineis cold or thisthefirg gart of the Prime carburetor
day, verify that the carburetor has been
primed.
6 Check position of carburetor choke Set choke to closed pogtion if outside air
temperatureis cold or engineis cold.
Set choke to open podtion if engineis
warm or outsde air temperature is warm.
7 Check enginefud filter. If filter isdirty or gppears clogged,
replace filter
If filter is not filled with fud, prime
sysem.
8 Check engings fud can drainer. If obstructed clean dirt and debris from
Strainer screen.
If Strainer cannot be cleaned or is
punctured, replace.
Ensure strainer is positioned at bottom of
fud supply.
9 Inspect engine fud filter for Sgns of water. Drain fud sysem and fill with fresh engine
(Water will look like bubbles or a separate fud mixture
layer of liquid below the fud)
10 | Check for flooded engine by removing spark If wet, dlow to dry for acouple of
plug. minutes. Pull engine starter about five
times to clear excessve fud in engine.
11 | Check for flooded/fouled spark plug looking If excessive carbon build up; clean
for: If cracked insulator or burnt electrode;
- Excessive carbon build-up replace
Cracked insulator :
Burned electrodes If wet fgel deposits-dlow plug to dw for
Wet fuel deposits afew minutes and pull engine art five
Incorrect gap times to clear and excessivefud in
engine.
If incorrect gap-gap using feder gauge.
12 | Check for damaged spark plug wire If damaged replace.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-61




AFQTP 3E1X1-27
27.3.1.3.

Troubleshooting Checklist

13 | Check for adequate spark: If there is an inadequate spark or no
To check for adequate spark, connect spark spark at al, check emergency stop
plug cap to plug and press thread portion of switch.
plug to agood ground while pulling Sarter
handle. Spark should be plainly vishle and
bluein color.

Warning: Besurenot to touch plug or cap with
barehand. Failureto heed thiswarning may
result in injury from electric shock.

14 | Check spark plug cap for cracks and dents Replace cap if damaged

15 | Check for fud system vapor lock. UN-vapor lock fuel system.
(If outsde air temperature is above 80
degrees F., look for partidly full or large
bubbles in engine fud system filter.)

16 | Check for defective/clogged fud system by If fudl is adequate, service and adjust
disconnecting fud line a carburetor and carburetor.
operating bal pump. You should have afree
flow of fud from open hose.

17 | Check for fud a fud filter outlet, while If fue is adequate, replace engine fudl
squeezing bal pump. pump.

18 | Check Emergency Stop Switch If continuity exists when switch is closed-

replace.

19 | Check Ignition system for: Replace defective wires or contact

Loose and bare wires points.
Pitted or incorrectly gapped points If defective wire is part of coil, replace
coil.

20 | Check for open/shorted ignition coil If open or shorted replace coil

21 | Check for shorted condenser If shorted replace condenser

22 Check ignition timing Time engine if necessary

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.

27-62




AFQTP 3E1X1-27
27.3.1.3.

Troubleshooting Checklist

ENGINE RUNSERRATICALLY

(STALLSOR STOPS)
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check fud leve in engine fud can Fill fuel can with correct engine fud.

(Engine fue gtrainer must be submerged in
fud can)

Submerge fud drainer in fud can.

2 Check for loose spark plug cap Push spark plug cap down onto spark
plug until afirm connection is made.
3 Check position of carburetor choke. Open carburetor choke
Choke should be set to open position
after engine reaches operating
temperature.
4 Veify that engine throttle is set to MAX If not set to max throttle
(During norma operation, throttle should
be st to maximum.)
5 Check for correct ail/fud mixture. If no presence of 2-cycle ail, drain and
Note: If wrong OlL/fuel mixture OR too much oil replace with appropriate mixture.
was used, the enginewill_ operateirregularly NOTE: If engine has ran to long with the
(overheat, smoke excessively, or stall/stop). wrong oilffudl mixture, engine dameage
might have already occurred.
6 Check for clogged air filter If clogged replace
7 Check for clogged engine fudl can air vent. If clogged remove debris from fud can lid
assembly.
8 Inspect engine fud filter for Sgns of water. Drain fud sysem and fill with fresh engine
(Water will look like bubbles or a separate fud mixture
layer of liquid below the fud)
9 Check enginesfuel can srainer. If obstructed clean dirt and debris from
Strainer screen.
If strainer cannot be cleaned or is
punctured, replace.
Ensure strainer is positioned at bottom of
fud supply
10 Inspect fud line hoses and connections for Replace hosesif necessary.

leaks.

Replace or tighten fittings

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

11 Check for fouled spark plug, looking for: If excessive carbon build up- clean
Excessive carbon build-up carbon
Cracked insulator If cracked insulator or burnt electrode-
Burned electrodes
Incorrect gap replace spark plug
If incorrect gap-gap spark plug using
feder gauge.
12 Check engine cylinder and head cooling fins Remove foreign matter
for accumulation of foreign matter.
13 Check for aleaking head gasket If leaking replace head gasket
14 Set throttle on carburetor to maximum speed If lever sngps back without binding go to
and push lever at speed setting disk toward step 14 if not continue with step 13.
engine, then release. Lever should snap back
quickly and without binding.
15 Remove carburetor and repeat step 12 If lever sngps back, perform engine
speed control system repair.
If lever does not snap back, repair
carburetor, checking for broken spring,
improper assembly, and other damaged
or worn parts.
After repairs have been completed,
perform engine speed adjustment
procedure.
16 Perform engine compression test Repair engineif compression isless than
105 ps.
17 Ingpect clutch for worn bearings, loose or Replace defective components

broken clutch springs or worn clutch shoes.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

LOW ENGINE POWER OR SPEED

STEP TEST OR INSPECTION CORRECTIVE ACTION

1 Check Throttle setting Sat engine throttle to MAX. (During
normal operation, throttle should be set to
maximum.)

2 Check carburetor choke position Set choke to open position (During
norma operation choke should be set to
open position)

3 Check for contaminated (water) fuel Drain fud sysem and fill with fresh engine
fud mixture

4 Check for clogged air filter If clogged replace

5 Check for presence of 2-cycle oil in engine If no presence of 2-cycle ail, drain and

fud mixture replace with appropriate mixture.

6 Check for leaking head gasket Replace head gasket

ENGINE BACKFIRES
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Ingpect engine fud filter for sgns of water. Drain fud sysem and fill with fresh engine
(Water will look like bubbles or a separate fud mixture
layer of liquid below the fud)
2 Check for fouled spark plug, looking for: If excessive carbon build up- clean

Excessive carbon build-up
Cracked insulator

Burned electrodes
Incorrect gap

carbon

If cracked insulator or burnt eectrode-
replace spark plug

If incorrect gap-gap spark plug using
feder gauge.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

LOW OR NO WATER PRESSURE
(LOW OR NO WATER FLOW)

STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Veify that enginethrottle is set to MAX Set engine throttle to MAX
2 Verify that suction hose strainer is completely Reposition hose for use with water tank,
submerged in water source. deep, or shallow natural water source, as
Strainer must not rest on bottom of required by your misson.
natural water source.
3 Check for clogged or improperly ingtalled If clogged dtrainer, clean
suction hose strainer If strainer is backwards, there will be no
water flow-reverse strainer
4 Check for kinks or leaks in suction hose If kinked, straighten suction hose
If hose lesks, repair or replace
5 Check for air leaks on hose coupling Replace coupling gasket
connection.
6 Check for broken/missing or loose water Adjust or replace as necessary
pump belts.
7 Check for contaminates or icein suction Sde Remove contaminates
of pump. Perform thawing procedures
8 Check for sheared key on water pump Replace
pulley.
Note: Key issheared if pulley turnsand
pump shaft remains Sationary.
9 Check Valve stuck closed Repair/replace
10 Check pressure regulating vave Replace

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.1.3.
Troubleshooting Checklist
ENGINE OVERHEATS
STEP TEST OR INSPECTITON CORRECTIVE ACTION
1 Check for dirt/debris between enginecooling | - Removedirt and debris
finsand at air intake on Sarter.
2 Check for missing fan blades - If blades are missing replace fan
3 Check timing - Adjust if necessary
4 If problems gtill occur after the first three - Replace defective components
steps have been accomplished perform
engine block cylinder repair procedures.
WATER COMESOUT PRESSURE RELIEF VALVE
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Verify that burner extinguishes when both - If burner does not extinguish, perform
spray wand triggers are rel eased. emergency shutdown.
2 - Shut system down - Clean with water
Remove and inspect both flow switches | - Replaceif defective
mechanisms for broken spring, dirt,
corrosion and freedom of movement.
3 Check for pressure and temperature - If norma pressures and temperatures
indications on control pand. replace rdief vave
Normal operating temperaturesand - If temperature is above 130deg. C and
pressuresare: pressureis above 230 PSl, replace High
WANDS w/injector: 50 deg. C/60-70PSI Temperature Cut Out Switch.
WANDS w/wands. 117 deg. C/130-150 - If pressure is above 230 PSI and normal
PSI temperature, replace pressure-regulating
SHOWERS: 43 deg. C/40-50 PS| vave.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

NO/INCORRECT WATER TEMPERATURE

STEP TEST OR INSPECTION CORRECTIVE ACTION

1 Check the security of the temperature gauge- Secure sengng bulb

sengng bulb.
2 Check setting of Function Sdlector Switch Select proper position
Switch must be set to Showers or Wands
3 Check for burner ignition If not ignited, press center of reset
Burner will produce alow rumbling noise indicator.
if ignited.

4 Check fud pressure at control pandl. If norma pressure of 95-105 psi is
indicated, go to step 7; if pressureislow,
proceed with next step.

5 Remove drive side pand and check for worn Replace worn or damaged belt

or damaged fuel pump belt and belt
tensoner.

Repair/replace tensoner if unserviceable.

6 Check for return fud flow by unscrewing If steady, vigorous return flow is noted,
burner fud can cap and lifting hoses up high replace fud pressure regulating vave.
enough o that return flow from samdler hose If steady, vigorous flow is not noted,
isvigble and bottom of supply hose is il repair filter.
submerged. If trouble perasts, replace burner fuel

pump.

7 Check if light Emitting Diodes (LEDs) onsde | - If both LEDs are on in shower mode or
of eectronic control modules are illuminated. with both wand triggers depressed,

ingpect igniter plug.

If only one LED is on in shower mode or
with both wand triggers depressed, check
and clean upper flow switch.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

EXCESSIVE NOISE AND VIBRATION

STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Ingpect engine mounts for mission hardware Tighten/replace mounting hardware
and proper adjustment.
2 Check for loose muffler mounting nuts. Tighten nuts
Check for damaged muffler Replace muffler
3 If noise appears to come from the centrifuga Repair/replace fan assembly if damaged

fan, remove engine and fan assembly and
ingpect fan for loose hub, deformed impdller
and missing blades.

If key is sheared, replace key.

4 Check for worn/defective clutch bearings, Replace defective parts
worn/damaged clutch housing and/or
defective clutch disc.
NO/LOW/FLUCTUATING HEATER FUEL PRESSURE
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check for empty heater fuel can Refill heater fudl can
2 Check for clogged hester fuel can Strainer Clean gtrainer screen
Ensure Strainer is positioned at bottom of
fud can.
3 Check heater fud hoses for cuts, lesks, and Replace fud lines
loose connections. Tighten fud fittings
4 Check fue pump drive belts Adjust/Replace
5 Check temperature of heater fudl can If the container feels warm to the touch,
(approximately 80deg. F or hotter),
switch to an dternate fud supply (diesd,
jet fud, or kerosene)
6 Inspect heater fud filter for Signs of water or Drain fud sysem and fill with fresh engine

contaminates. (Water will look like bubbles
or aseparae layer of liquid below the fud)

fud mixture
Replace filter

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

“RESET” LAMPISOFF WHEN BURNER FAILSTO IGNITE

STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Remove switch guard and check for If open, replace bulb
continuity across lamp — contacts X1 to X2
on pushbutton.
UNABLE TO RESET AT “RESET” PUSHBUTTON
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check continuity across reset switch Replace switch if open.
(contacts 1 and 2)
BURNER WILL NOT LIGHT
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check temperature of water supply. If water supply temperature is above
32deg C (90deg F), burner will not light
when function switch is set to showers.
2 Check for empty hester fuel can Refill fud can
3 Veify that enginethrottle is sat to MAX Set to MAX
4 Ensure position of sdector switch is't off. Set to appropriate position needed
5 Verify that fud pressure gauge indicates 95 to If no fuel pressureisindicated, go to Step
105 PSI. 11.
If fud pressure fluctuates, go to step 12.
If fud pressureis Sgnificantly below
norma pressure, replace filter.
After replacement of fud filter and
pressure remains low, replace fud pump.
6 Check water pressure gauge. If lessthan 40 go to step 7

Burner may not light if water pressureis
less than 40PS].

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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BURNER WILL NOT LIGHT

7 Check reset indicator light Pressto reset ignition system
8 Check burner fud valve setting Turn fully dockwise
9 Inspect heeter fud filter for Sgns of water or Drain fud sysem and fill with fresh engine
contaminates. (Water will look like bubbles fud mixture
or aseparate layer of liquid below the fud) Replacefilter
10 Check for correct type heater fuel If thisisthe firgt start of your misson and
you are using diesd fud in the heater fud
can, touch the can. If it's cool to the
touch 60deg.F or colder, replace diesal
fud with MOGAS.
11 | With unit shut down, check the connections Tighten
on the high voltage tripler.
12 | With unit shut down, verify cgp istight on fue Tighten
igniter plug.
13 | With unit shut down, check fud igniter for: Clean carbon deposits of f
Carbon deposits Replace fud igniter if insulator is cracked.
Cracked insulator If wet with fud, clean with rag and wait a
Wet fuel deposits few minutes-dlowing excessve fud to
dry.
14 | With unit shut down, check mica window for Clean/Replace
cracks and build up of soot.
15 Check for spark at igniter plug Replace if necessary.
16 Check photocell resstance Replace if Photocdll falls test.
17 | Withengine a full MAX and function switch If negative 6.5 VDC (minimum) is not
in WANDS or SHOWERS, test voltage measured, replace igniter assembly
input to igniter assembly at TB2-1 (ground)
and TB2-3.
18 Check AC input voltage to eectronic control If 10 VAC (minimum) is not measured,
module at TB2-1 (ground) and TB2-2. replace eectronic control module,
19 Check for dectrica output from the engine If 10 VAC (minimum) is not measured a

power-generating coil.

maximum engine throttle, replace power-
generating coil.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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BURNER WILL NOT LIGHT

20 Disconnect junction box wiring harness If continuity isnot measured in dl tests,
assembly from control module in junction box tighten attached crews and/or crimp-on
and check for lose or improperly attached terminas as necessary.
connectors and continuity. If trouble perssts replace wiring harness.

21 | Check for loose or improperly attached If continuity is not meesured in dll tests,
connectors and measure continuity of system tighten attaching screws and/or terminds
wiring harness. as necessary.

Replace system-wiring harnessiif lack of
continuity continues.

22 Check flow switch FS1 Replace flow switch if defective.

23 Disconnect jumper wire 12 from TB3-12; If continuity is not measured, repair,
turn function selector switch to wands and replace or tighten jumper wires 14 and
measure continuity between TB2-3 to TB2- 16.

4, and TB3-12 to TB1-12. Reingtall jumper Replace function sdector switch if lack of
when check is completed. continuity continues.

24 Check fud vave assembly by temporarily Replace fud vave assembly if open.
disconnecting lead 28 from TB1-5 and (Normal resistance is approximately 5
measuring for continuity between TB1-3 and ohms)
disconnected wire lead.

25 | With system operating in wands, check for Replace control module if minimum of 35
DC voltage between TB1-12 and VDC is not measured.

TB2-1 (ground).

26 | With system operating in wands, check high If aminimum of 35 VDC is not measured
temperature cutout (HTCO) switch by replace HTCO switch.
measuring for DC voltage at TB3-10 with
ground at TB3-1.

27 | With system operating in wands, and wands Replace manometer assembly if minimum
connected, check low-pressure cutout of 35 VDC ishot measured.

(LPCO) switch by measuring DC voltage a
TB3-8, with ground at TB3-1.

28 | With system operating in wands, and wands Replace manometer assambly if minimum
connected, check high-pressure cutout of 35 VDC ishot measured.
(HPCO) switch by measuring DC voltage at
TB3-8, with ground at TB3-1.

29 Recheck dl wiring using the systlem schemic Replace control module if trouble

and wiring diagram.

perssts.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist

NORMAL WATER PRESSURE WITH LOW/NO WATER FLOW

STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check for clogged branch hose strainer Clean branch hose strainer
2 If operating in freezing weether conditions, Perform thawing procedures.
check for frozen pressure hoses and
aCCEeSSOri €s.
NO/LOW WATER FLOW FROM ONE SPRAY WAND
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check end of spray wand nozzle for Rotate spray wand nozzle fully clockwise.
blockage. Clean nozzle using 2-inch diameter brush.
BURNER CYCLESEXCESSIVELY
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check for inoperable manua fud control Replace manud fud vave assembly.
valve (valveisinoperableif burn rate cannot If trouble persists, replace one or both
be controlled.) fud check valves.
TEMPERATURE TOO HIGH (SHOWER MODE)
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Replace LTCO switch if this condition

exigs.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Troubleshooting Checklist
BURNER CONTINUESTO OPERATE
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 With system operating, close manua fud - If burner continues to operate, replace
vave assembly fully clockwise. fud control vave.
- If burner goes out, replace one or both
fuel check valves.
NO HEATING (SHOWERSONLY)
STEP TEST OR INSPECTION CORRECTIVE ACTION
1 Check the function selector switch for - Replace the function sdlector switch if
continuity between switch contacts. (Be sure continuity is not measured across each
system is shut down and function sdector is switch segment, SW1A1, SW1A2, and
in the off pogition). SWI1AS.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
27-74




AFQTP 3E1X1-27
27.3.1.3.

Review Questions

for
Troubleshoot
Question Answer
. What pogition must the throttle be in prior to a %
darting the engine? b. 1/3
c. %
d %
. What must be done to the carburetor on the a. Primethe carburetor
first dart of the day or acold engine? b. Check thefud can
c. Check fud filter for contaminates
d. Setthrottle at ¥ position
. Bubbles or aseparate layer of liquid bdlow the | a True
fud will indicate water in afud filter. b. Fase
. What outsde air temperature can contributeto | a. 70 deg. F
afud system vapor lock? b. 75deg. F
c. 80deg. F
d. 85deg. F
Of the following problems, which is not a. Enginerunserdic.
contributed by afouled spark plug? b. Enginewill not Sart
c. Engineback fires
d. Low engine speed
. What isthe minimum compresson of anengine | a. 95 ps
before it needs repairing? b. 100 ps
c. 105ps
d. 110 ps
. What podition should theengine throttiebesst | a  1/3 position
a when in normal operation? b. Y% pogtion
C. Yapogtion
d. Full postion
Other than aloose or broken belt onthewater | a.  Sheared key on pulley.
pump, what would also cause low or nowater | b. Check valve stuck closed
pressure? c. Defective pressure regulaing valve

27-75
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Question

Answer

d. All of the above.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions

for
Troubleshoot
9. Timing out of adjusment will causetheengine | a True
to overhest b. Fdse
10. A shorted condenser in your pointswill cause | a. Unit to run Erreicaly
what problem? b. Fail to operate
c. Backfire
d. Low engine speed
11. If temperature is above 130deg. C and a. High Pressure Cut Out
pressureis above 230 PSI, which component | b.  High Temperature Cut Out
should you replace? c. Presurerdief vave
d. None, normal pressure and temperature.
12. If your burner fallsto shut down and you a. Fud Check vave
manudly dosethe fud vave assambly, whereis | b.  Fud pump
your problem? c. Fud burner
d. Fud Control valve
13. What is your minimum water pressurebefore | a. 40 PS|
the burner will not ignite? b. 45PSI
c. 50PS
d. 55PS
14. What is conddered as an dterndtive fuel a. Unleaded gas
source? b. Kerosene
c. Die#d
d. BothA&B
e. BothB& C
f.  All of the above
15. If the water supply temperature isabove 32deg | a.  Showers
C (90deg F), what position of the function b. Wands
switch will the burner nat light? c. Both
d. Neither

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Review Questions

for
Troubleshoot

16. At what temperature should you replacediesd | a 60 deg. F

with MOGAS? b. 70deg. F
c. 80deg. F
d. 90deg. F

17. What should you look for when you inspect the | a.  Cracks

mica window? b. Soot build up
c. BothA&B

18. What isthe minimum voltagemeasuredonan | a.  Postive 6.5VDC

igniter assembly before you replace it? b. Negative 6.5VDC
c. Pogtive6.5VAC
d. Negative 6.5 VAC

19. What must you replace when you read 25 a HPCO
VDC, when checking your high-pressure cutout | b. LPCO
(HPCO) switch between TB3-8 withground a | c. HTCO
TB3-1, with the system operating inwandsand | d. Manometer assembly
wands connected.

20. Wha must you replace when checking the a. Power-generating coil
eectricd output from the engine power- b. Electronic control module
generaing coil and you reed 5 VAC with the c. Both
engine throttle a max? d. Nether

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Performance Checklist

Step

Yes

No

Engne

Enginefud system

Electronic control system

Air system

Hesater system

Heeter fue system

N[oa|k~|wWw|N (P

Water system

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediately after the task is performed. This will ensure the issue is dill fresh in the mind of both the

trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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LIGHTWEIGHT DECONTAMINATION UNIT

MODULE 27 AFQTPUNIT 3

REPAIRS

(27.3.1.)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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REPAIRS
Task Training Guide
STS Reference 27.3.1. Repairs
Number/Title:
Training References: - TO11D1-3-9-1
TO 11D1-3-9-2
Prerequisites: - Possessasaminimum a, 3E131 AFSC
Equipment/Tools - Persond Protective Equipment/Clothing
Required: - Standard Tool Bag
- Torque Wrench
Crankshaft Retaining Tool
Spark Plug Feder Gauge
Point’s Feder Gauge
Timing Gauge
Cylinder Compression Tester
Whed Puller
Rubber Mallet
Cheese Cloth
L ear ning Objective: - Traneewill know the steps to safely repair mafunctions on the
Lightweight Decontaminating Unit (LDU).
Samples of Behavior: - Traneewill be able to repair mafunctions on the LDU.
Notes:
To successfully complete this eement, the steps must be followed exactly.
Any sfety violation is an automatic failure.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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REPAIRS

Background: This section covers the repair procedures of the Lightweight Decontamination Unit. It
would not be practica to cover al repairs that you may come across on the LDU. So, only repairs
needed to cover the test/ingpection and corrective action that was covered in the troubleshooting section
are liged here. If any repairs or test procedures are needed for items that are not covered in this
section, consult the appropriate Technical Order or contact your supervisor.

Before you start any repairs ensure you reed, understand, and comply with al safety warnings that are
liged. Failure to comply with these safety warnings could contribute to equipment or personnel injury.
Also, if applicable, make sure the gppropriate Personnel Protective Equipment (PPE) isworn.

SAFETY:
TO PREVENT INJURY TO PERSONNEL AND DAMAGE TO THE EQUIPMENT, DO
NOT ALLOW FUEL TO DRIP ONTO HOT ENGINE OR BURNER COMPONENTS.
MAKE SURE A FIRE EXTINGUISHER ISREADILY AVAILABLE.

To perform the task, follow these steps:

After you ingpected the fud filter and found weter or other contaminants, drain the engine fud
system asfollows.

Step 1: Drain a contaminated engine fuel system.

Remove engine fud can lid assembly from fud can. Place fud hose drainer in any available
container.

Lower container and fud hoseto ground levd.
Squeeze bdl pump and dlow fud to drain into container.

Dispose of contaminated fuel found in fud can in accordance with loca Standard Operating
Procedure (SOP).

Refill enginefud can with fresh engine fud mixture
Reinddl engine fud can lid assambly in fud can.

Usng 10-mm wrench, loosen carburetor main jet (about two turns) until fud drains from
carburetor bowl. Allow contentsto drain. If required, push bowl up toward carburetor body
and off of main jet seet to obtain enough clearance for fue to drain.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Squeeze bl pump to purge contaminated fuel from system.

After draining, screw main jet back into carburetor bowl using the 20-mm wrench. Turn jet
severd times until snug, but do not over tighten.

Un-vapor lock the engine fuel system.

If unit is being operated in hot weether (above 80deg. F), and the engine fud filter is only
partidly full or contains large bubbles, vapor lock has occurred. Perform the following steps
to UN-vapor lock the fud system.

Move unit out of direct sunlight and cool engine fud tank with awet rag.

Squeeze fud line ball pump to release trapped air bubbles.

Attempt to restart engine.

Note:
If replacing a spark plug, aways check the new plug gap for the appropriate clearance. Never
assume it is factory set to the right clearance.

Step 3. Adjusting spark plug gap.

Remove the spark plug cap by holding firmly onto the cap. Never atempt removing the spark
plug cap by pulling the wire, as this could cause the wire to separate from the cap.

Remove spark plug with deep socket wrench.

Inspect plug for cracks, dirt, and burned electrodes.

If plug appears dirty, but otherwise intact, clean with rag or abrasive paper.
If unservicedble replace with new plug.

Check gap, by using afeder gauge.

Gap clearance should be 0.20 — 0.035 in (0.51 — 0.89 mm).

Replace spark plug using deep socket wrench.

Replace plug cap.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 4: Checking adequacy of spark on spark plug.

SAFETY:
WHEN CHECKING SPARK PLUGS FOR ADEQUACY OF SPARK BE SURE NOT TO
TOUCH PLUG OR CAP WITH YOUR BARE HAND. FAILURE TO HEED THISWARNING
MAY RESULT IN INJURY FROM ELECTRIC SHOCK.

After you have removed spark plug, reconnect spark plug cap onto plug.
Press threaded portion of plug to a good engine ground.

Pull sarter handle.

Spark should be plainly visble and bluein color.

Reingdl spark plug.

Step 5: Power generating coil and ignition system repairs.

NOTE:
Ignition system repairs may be performed with engine removed or in place.

Disassembly (Figure 1)
Remove darter if ingtaled.
Remove four smal bolts and two large bolts along with hardware, (1,2).

Remove ring (16), three nuts (15), washers (14), carrier (13) and gasket (12).

NOTE:
Hole pattern is such that crankshaft retaining tool goes on only one way, do not force..

Ingtdl crankshaft-retaining tool, on fan (9) to keep shaft from turning. Retainer fits on the
three bolts protruding from fan. Use nuts (15) to secure in place.

Remove nut (11) and lock washer (10), then remove crankshaft retaining tool.
Ingal flywhed puller on fan (9) asfollows

Screw extender nuts on three protruding bolts (6).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Position puller plate on extender nuts and secure with bolts, provided with puller, finger tight.
Tighten large center bolt on puller until flywhed bresks lose.

Remove fan and flywhed (8) as a unit, then remove key (23).

Remove three bolts (6) and washers (7) to separate fan (9) from flywhed (8).

L oosen two screws (5), and washers (4), attached to cap (3) and remove cap.

Remove termina nut and disconnect wires from condenser (18).

NOTE:
Condenser will be damaged if removed. Do not remove unless defective.

If condenser removal is required, remove condenser (18), using a pair of pliers.
Remove screw (20), two washers (21), and ignition points (19).

Remove two screws (24) and washers (25); cut yelow coil wire close to grommet in sSide of
engine and remove coil (26).

Remove two screws (27), washers (28), and coil (29) from plate (33).

Unscrew spark plug wire (22) from coil (29), holding wire stationary and twisting coil CCW
to remove cail.

NOTE:
Remova of plate (33) will require timing of engine a reingtallation. Remove only if necessary.

Remove two screws (30), washers (32), lock washers (31), and plate (33).

Remove ring (34), washer (35) and felt (36).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figurel, LDU

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Clean and ingpect.

Clean d| parts and mounting surfaces with cleaning solvent and dlow to dry.
Inspect mounting hardware for rust/corrosion and stripped threads.
Inspect dl partsfor generd condition and wear.

Ingpect carrier for cracks, dents or wear. Carrier may wear a points of engagement with
Sarter pawl.

Inspect fan for broken/chipped blades and worn keyways.

Ingpect cail for continuity between primary winding termina and ground then between high
voltage termind and ground. Reject if resstance is sgnificantly above or bdow 0.5 ohms
between primary winding termina and ground and 5 kilo-ohms between high voltage termind
and ground. (Figurel)

Check condenser for short to ground. Reading must be infinity. Replace condenser, if
reading is low or pitting and excessive trandfer of meta is noted on ignition point contacts.
(Figure 2)

Check power-generating coil for continuity between output lead to TB2-2 and ground, it
should read approximately 0.5 ohms. Lead must be disconnected. Reect if reading is
sgnificantly aove or below 0.5 ohms. (Figure 2)

Inspect ignition points for burned or pitted contacts.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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COMDENSER

POWER
CEMCRATING
ot

]

Figure 2, Power Generating Coil and Condenser

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Assembly (Figure 3).

Position felt washer (19) and ring (18) on engine shaft and indall armature plate (17) with two
washers (16), lock washers (15) and screws (14), finger tight.

Ingtall felt (1).

Screw spark plug wire (2) into ignition coil receptacle by holding wire sationary and twisting
coil CW until secure. Position deeve on plug wire and coil connector.

Ingtdl ignition coil (13) on mounting plate (17) with two screws (11) and washers (12).
Adjust plug wire as necessary to reduce dack insde of engine.

Ingtall condenser (7). Condenser ingtallation requires a socket, gpproximately equd in outer
diameter as outer diameter of condenser. Position condenser on mounting hole (contact point
up); position socket on top of condenser and tap lightly with a hammer until securely in place.

Ingtal power generating coil (10) asfollows:

Thread ydlow output wire through cutout in plate (17) and pushes through grommet in the
sde of engine.

Secure coil to armature plate (17) with two screws (8) and washers (9).
If cut, connect wire to output wire, cut at disassembly, with a butt splice.

Apply asmdl amount of grease provided with ignition pointsto fdt (1) and ingtdl contact
points (6), finger tight on plate (17) with screw (5) and washers (4).

Position terminds of lead from coil (13), contact points (6) and black wire (3) going to
emergency shutdown switch on condenser stud and secure with nut and washer (integral
components of condenser).

Check/gap contact points and if required, check/adjust engine timing.

When correct gapping and timing is achieved adjust wiring on armature plate for neatness and
orderliness (Plate provides a groove for contact point wire.) and ingtal cover (3) with two
screws (5) and washers (4).

Secure flywhed (8) to engine fan (9) with three bolts (6), and washers (7). Watch out for
hole pattern, it goes on only oneway. Do not ingdl nuts (15) at thistime,

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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NOTE:
Fan has two keyways. Failure to properly position fan will result in inability to start engine. When
crankshaft keyway isat 12 o' clock, flywhed must be positioned with one keyway at 3 o' clock and the

Ingtdl key (18) on engine shaft.
Position fan (9) and flywhed (8) on shaft as an assembly.
Position lockwasher (10) on engine shaft and ingal nut (11) finger tight.

Obtain crankshaft retaining tool and ingdl on balts, protruding from fan assembly with three
nuts (15) — it only fits one way, do not attempt to force.

Obtain torque wrench, and torque nut (11) to 32.5-ft. Ib. While holding shaft with retaining
tool.

Remove retaining tool and indall gasket (12) and carrier (13). Secure with nuts (15) and
washers (14).

Ingtdl ring (16) and fan cover (17) with two large bolts (1) and washers (2) on center of each
side and four small bolts (1) and washers (2) at top and bottom on each side.

Install spark plug and reconnect cap (attached to spark plug wire) to plug.

Install starter.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 3, LDU Engine

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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NOTE:
Tool is necessary to keep engine from turning while torquing nut (11).

KEY GQOES
TO 12 0CLOEK

CORRECT INSTALLATION REQUIRES
KEYWAY AT TqP (72 D'CLACK AND
AT 3 OTLGCK).

CRANKSHAFT AETAINING
TO0L INSralLEg

Figure4, LDU

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 6: Ignition points check and adjustment. (Figure5)

As necessary perform disassembly procedure in previous section (Power generating coil and
ignition system repairs), steps 1-9.

Turn engine shaft until ignition points are open to the widest gap (piston a Top Dead Center
TDC).

Check points (2) for burned or pitted contacts, freedom of movement, loose or frayed wire.
Replace as necessary.

Using afeder gauge, check point gap.

If 0.012 to 0.015 inches are measured, adjustment is correct; reassemble engine.

If gap isless or greater than 0.012 to 0.015, adjust points as follows:

Insert amedium flat tip screwdriver between point adjustment dot and adjustment pivot.
Slightly loosen screw (1).

With screw (1) loose, twist screwdriver and note that points open or close in response to
twidt.

When gap iswithin range of 0.012 to 0.015 inches, tighten screw (1).

Asrequired, perform timing adjustment procedure or reassemble engine.

NOTE:
Timing should be required only if armature plate was disturbed or timing was previoudy out of
adjustment.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure5, LDU Engine Timing

Step 7: Enginetiming check/adjustment. (Figure 6)
As necessary perform engine ignition components disassembly procedure in previous repair
(Ignition Points Check and Adjustment), steps 1 through 9.

Check, and if required, gap points.

If points are servicegble and correctly gapped, assemble timing gauge and ingtdl timing gauge
in spark plug hole finger tight.

Sowly turn engine shaft CW until engine pistonisat TDC. TDC isreached when did
indicator needle reverses direction.

NOTE:
Engine timing diagram explains the relationship between piston position and positioning of contact
points.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Loosen adjustment setscrew/collar on side of timing gauge and pull gauge in or out until a
reading of 4 mm is achieved on coarse scale of timing gauge, then tighten, setscrew collar.

Continue adjusment of timing gauge, adjuging longer needle to zero by turning outer
adjustment ring.

When timing gauge is adjusted for exactly 4.00 mm, turn crankshaft one revolution (aways
turn CW) until contact points just begin to open — for accurate reading point opening should
be checked with multimeter, touched to contact point lead, which is temporarily disconnected
from condenser. Touch ground lead to plate (2).

Note timing gauge reading a point opening. If points open between 1.44 mm to 1.8 mm on
timing gauge (indicating piston postion between 2.2 to 2.6 mm Beow Top Dead Center,
BTDC) timing is correct, reassemble engine according to steps 10 — 20 in previous section,
(Ignition Points Check and Adjustment).

If points do not open timing gauge reading of 1.4 mm to 1.8 mm, adjustment is necessary.

Loosen two screws (1) and adjust armature plate (2) so that elongated mounting holes are
approximately centered on screws (1). Tighten screws finger tight.

Turn crankshaft CW until timing gauge indicates 1.5 mm. This corresponds to piston position
of 25 mm BTDC.

While touching multimeter leads to ignition points lead and plate (2) loosen screws (1) and
dightly turn plate CW or CCW as required until points just open. Tighten screws (1).

Attach ignition points lead to condenser and reassemble engine according to steps 10— 20 in
previous section, (Ignition Points Check and Adjustment).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 6, Engine Timing Check/Adjustment

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 8: Replacement of cylinder head and gasket. (Figure 8)
Disconnect cap (1) from spark plug.

Remove spark plug (2).
Remove four nuts (3) and washers (16).

Mark postion of head in relation to cylinder to ease ingtdlation.

NOTE:
A dight tap with amallet may be necessary to loosen the head. Be careful not to damage fins.

Prior to removing the cylinder head (17), inscribe a mark to note which sde is facing
carburetor.

Remove cylinder head gasket (18).

Remove as much carbon as possible by scraping with a putty knife and using cleaning solvent,
clean mating surfaces of cylinder and cylinder head and wipe off with rags.

Place replacement gasket (18) on cylinder with wider metal ring facing up.
Reingd| head (17) as marked with four nuts (3) and washers (16), finger tight until snug.

Using torque wrench, cross torque nuts (3), first to 10 — 12 ft Ib., in sequence described in
diagram.

Repeat step 10 with 28 — 32 ft Ib. of torque.

Reingtd| spark plug and connect cap.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 7, Replacement of Cylinder Head and Gasket
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Figure 8, Replacement of Cylinder Head Gasket

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 9: Repair carburetor. (Figure 11)
Disassembly.

a. Remove et (8), float bowl (7), and gasket (6) from carburetor.

b. Holding carburetor upside down, remove hinge pin (4) from float (5).
c. Removefloat (5) and float needle (3).

Cleaning.

Wash filter and carburetor bowl in cleaning solvent. Clean dl other parts with brush and
solvent.

[ nspection.

Pogtion float (5) so that brass hinge groove isfacing up. Compare float wear pattern with
illugtration. (See Figure 9) If float wear isfound in circled area, replace flodt.

FLOAT
HINGE

WEAR
PATTERN

Figure9, Float Wear Pattern

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 10, Float Hinge

Inspect air filter (1) for punctures or damage to filter element.
Inspect throttle linkage for binding, missng or damaged components.
Inspect carburetor body for cracks, dents or missing components.

Step 10: Assembly.
: Engage float needle (3) in hinge dot of float and ingtal float (5) on carburetor with pin (4)

Install gasket (6), bowl (7) and jet (8).

Ingtall filter (1) with damp (2).

SAFETY:
HINGE PIN (7) ISTAPERED AN CAN ONLY BE REMOVED IN OPEN DIRECTION.
CARBURATOR WILL BE DAMAGED IF ATTEMPT ISMADE TO MOVE IN
OPPOSITE DIRECTION.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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, Carburator

Figurell

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 11: Repair engine speed control system. (Figure 12)

NOTE:
Repairs may be performed with engine in place or dismounted. Removal of drain plate may be
necessary for accessibility.

Remove four smal bolts and two large bolts (1) and washers (2). Remove fan cover (8).
Remove balt (7), lockwasher (4) and nut (5).

Note pogition of linkage (3) on vane (6) and remove vane from linkage.

NOTE:
Vaneis purposaly bent inward at the top. Do not mistake this as evidence of deformation.

Clean dl parts with cleaning solvent and inspect for cracks, eongation of linkage mounting
holes and deformation of vane (6).

Connect linkage (3) to tab of vane (6).

Secure vane to engine block with bolt (7), nut (5) and lockwasher (4). As necessary adjust
bolt (7) inward or out to make sure vane pivots fredy. Do not lubricate.

When properly adjusted, tighten nut (5) against engine block.

Reingtall cover (8) with six bolts (1) and washers (2).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 12, Repair Engine Speed Control System

Step 12: Engine compression test.
: Remove spark plug.

Ingtdl cylinder compression tester in spark plug hole.
Vigoroudy pull starter handle severd times.
Read compression gauge.
Disassemble and repair engine if compression islessthan 105 ps.
Step 13: Thawing procedures.
If the unit has been exposed to freezing temperatures without having been operated, the unit

could be frozen. Manudly try to rotate the water pump pulley. If the pulley does not rotate
fredy, the unit isfrozen. Thaw the pump/hester assembly asfollows:

SAFETY:
NEVER USE A TORCH OR ANY OPEN FLAME TO THAW UNIT ASIT CAN
IGNITE CAUSING PERSONNEL INJURY OR EQUIPMENT DAMAGE.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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If the unit is not required for immediate use, proceed as follows:

If possible, place the unit indde a shelter where the temperature is above freezing and alow
thawing.

If possible, periodicaly try to rotate the water pump pulley. When pulley rotates fredy, unit
has thawed and may be operated.

If unit is required for immediate use, proceed as follows:.

Place unit ingde a shdter where temperature is above freezing. Position unit so that heat
exchanger is down and water pump inlet is pointing up.

Pour severd cups of warm, undiluted antifreeze into water pump inlet while trying to rotate
water pump pulley.

When pump rotates fredly, continue pouring warm antifreeze into water pump inlet until liquid
COmes out water outlet.

NOTE:
If unable to heat antifreeze, let unit remain in shelter area where temperature is above freezing to thaw
naturally. After thawing the unit, observe water pressure gauge for high readings.

Thawing hoses and accessories. Hoses and accessories should be flushed with antifreeze.
Water allowed to freeze in hoses and accessories could cause damage. If lesks are
detected, repair. Be very dert for pressure hose damage

Check for lesks. When unit has been started, check for leaks. Freezing could cause
damage. If lesks are detected shut down and repair.

Step 14: Replacing damaged water pump pulley key.
Key issheared if pulley turns and pump shaft remains Sationary. If key is sheared replace as
follows: (Figure 13)

Remove bdlts.
Remove bolt and washer.
Using puller, remove pulley.

Remove damaged key, clean shaft with rags and inspect for damage. Remove burrs as
necessary.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Pogtion replacement key on shaft and ingal pulley. Secure with bolt and washer and ingdl
water pump belts.

WASHER
BOLT

Figure 13, Replacing Damaged Water Pump Pulley Key

Step 15: Emergency shut down (burner will not extinguish).
In the event burner will not go out when function sdector switch is set to off, complete the
following geps

SAFETY:
FUEL MAY HAVE COLLECTED IN THE BURNER. ATTEMPTING TO
RESTART UNIT WITH THE BURNER FULL OF FUEL CAN RESULT IN

INJURY TO PERSONNEL AND DAMAGE TO EQUIPMENT. DO NOT
ATTEMPT TO RESTART UNIT AFTER EMERGENCY SHUTDOWN.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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NOTE:
The burner control system is normally closed and is considered “fail-safe”. However, the one
equipment mafunction (failure) that may prevent normal burner shutdown is when the burner
will not ao out when the function switch is sat to off.

Veify that the burner fud vaveisfully clockwise.

Verify the function selector switch is st to OFF.

HINT:
The heater fuel can lid assembly uses two size fuel hoses. The smaller hose is the heater
fue return line. The larger hose is the heater fud suction line. In the following procedure,
make sure you kink the large fuel hose on top of the heater fuel can lid.

Bend larger hose connected to hegter fuel can lid until hose kinks (no fuel will pass through
hose). Hold hosefirmly. DO NOT RELEASE HOSE.

HINT:
If operating in WANDS mode, squeeze spray wand triggers to ensure water flow.

Ligten for burner to go out (rumbling noise will stop). Continue to hold (kink) hose until
WATER TEMPERATURE gauge indicates 40 deg. C (74 deg. F) or less.

Lift throttle to reduce engine speed to idle. Use EMERGENCY STOP switch to stop
engine.

Release fud hose.

DO NOT ATTEMPT TO RESTART UNIT UNTIL YOU FIND THE PROBLEM.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 16: Repair clutch assembly. (Figure 14)
Remova and Disassembly.

Remove four nuts (1), washers (2), and bolts (4).

Using hard rubber mallet, tap edges of housing (3) to loosen sedl. Once sedl is broken, twist
clutch housing (3) back and forth and remove from engine.

Remove four smdl bolts and two large bolts (8), washers (9) and cover (10) then remove
three nuts (11), washers (16), carrier (12) and gasket (15).

Ingtal crankshaft-retaining tool on the three exposed screws on fan to keep shaft from
turning. Secure with three nuts (11).

Remove nut (14) and lockwasher (5).
Using clutch puller, remove clutch (6) from crankshaft (7).
Remove key (13).

Step 17: Cleaning.

Remove dugt and other particles from housing and disk with a brush. Do not use cleaning
solvent.

Remove locking compound from mating surfaces.

Step 18: Inspection.
Inspect clutch disk (6) for wear, loose segments or other physical damage. Replace if
segments are loose, wear is uneven or pads are worn flush with side cover plates.

Ingpect clutch housing (3) for worn/seized bearings. (Clutch will be noisy or bind when shaft
isturned.) Replace housing if defective.

Ingpect inner drum for cracks, scoring, and chipping. Replace clutch housing if drum is
defective.

Ingpect mounting hardware for rust and corroson and stripped threads. Replace as
necessary.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 19: Assembly and Installation.
Ingtall key (13) and clutch disk (6) on crankshaft (7).

Install lockwasher (5) and nut (14). Torque nut (14) to 32.5-t. lbs.

Remove crankshaft retaining tool and reingtall gasket (15), and carrier (12), with three nuts
(11) and washers (16).

Apply abead of locking compound to housing (3) mating surfaces.
Ingtal housing (3) with four bolts (4), washers (2) and nuts (1).
Ingtal fan cover (10) and secure with bolts (8) and washers (9).

Ingal centrifugd fan.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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CRAMYIHAFT RETAIMING
TODL IKSTALLEDR

Figure 14, Repair Clutch Assembly

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 20: Repair mica window. (Figure 15)

SAFETY:
THE MICA WINDOW ISFRAGILE. USE CARE WHEN HANDLING IT TO

PREVENT DAMAGE.

Shut down unit.

Using 10-mm wrench, remove two bolts (14), lock washers (13), and flat washers (12) from
photocell and tee assembly (11).

Carefully separate photocell and tee assembly (11), mica window (10), and plate (9) from
heat exchanger (8).

Clean soot from micawindow (10) using cheesecloth.

Ingpect mica window for cracks through center of mica sheet. If mica window is cracked
through center or cannot be cleaned replace.

Postion plate (9), mica window (10), and photocell and tee assembly (11), on hesat
exchanger (8). Ingal two flat washers (12), lock washers (13), and bolts.

Figure 15, Repair Mica Window

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 21: Repairing fud pump.
Repairing fud pump consgs of replacement of ebows, nipples and tee.  If pump is
defective, replace entire assembly.

Step 22: Replace heater fue filter. (Figure 16)

1. Disassembly:
Loosen thumbscrew (15) and drain fue from sediment bowl, being sure to catch fud in any
available container. Remove thumbscrew and gasket (16) when dl fud isdrained.

Unscrew bolt (3) while keeping light upward pressure on filter bottom (14), then remove
bottom (14), bowl (12), and filter element (10) as a unit and separate.

Remove gasket (13) from base, gasket (11) from bowl (12) and gaskets (8 and 9) from filter
head (17).

Remove two nuts (1), bolts (7) and washers (2 and 6).
Remove balt (3), washer (4), gasket (5) and filter head (17).

Clean dl parts with cleaning solvent and ingpect for servicegbility. Discard unservicegble
parts and al gaskets for which replacement is provided with filter eement kit.

2. Assambly:
Position bolt (3), washer (4) and gasket (5) on filter head (17) and secure head to frame with
bolts (7), washer (2 and 6) and nut (1).

NOTE:
Gasket (9) provided in filter element kit isidentified with a blue mark on outer rim and is
larger than gasket (11), which is also part of the kit. Be sure not to interchange.

Install gaskets (8 and 9) on filter head (17).
Install gasket (13) on filter bottom (14).
Ingtall gasket (11) on bowl (12)

Position filter element (10), bowl (12) and filter bottom (14) on filter head (17).

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Turn filter assembly so that thumbscrew will be postioned outward carefully digns al
components and tighten bolt (3), making sure gaskets remain in place.

Install gasket (16) and thumbscrew (15).
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Figure 16, Fue Filter

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Step 23: Photocell. (Figure 17)
1. Removal and Disassembly:
Disconnect photocell assembly wires (33 and 34) from junction box (TB2-5 and TB2-6)

and pull wires out of junction box.
Loosen setscrew (9) and remove photocell assembly (4) from tee (3).

2. Assembly and Installation:
Do not clean Photocdl with any cleaning solvent.

Inspect for serviceability.
Wipe photocedl | assembly with rags, making sure photo element (eye) is clean.

Ingtal photocell assembly (4) on Tee (3) with screw (9), being careful not to crack photocell,
and connect wire 33 to TB2-5 and wire 34 to TB2-6.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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Figure 17, Photocell

Review Questions
For
Repairs

Question Answer

1. To UN-Vapor lock the engine fud sysemyou | a. True
would move the LDU to a cool shaded areg, b. Fase
cooling down the fud tank with wet rags.

2. Useafeder gaugeto check thegap clearance | a. True
on aspark plug ranging from 0.10—0.25in. b. Fadse

3. An adequate spark on a spark plug will be a True
ydlowishin color. b. Fadse

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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4. When checking continuity between primary a True
winding terminal and ground, the resstance b. Fdse
should be sgnificantly above 0.5 ohms.

5. The continuity on a power-generating coil a True
should be approximately 0.5 ohms. b. Fase

6. After checking the pointson theignitionsysem | a True
it isimportant to properly postion the fan. b. Fdse

Falure to do thiswill result in ingbility to sart
the engine.

7. When checking theignition pointsthefirs step | a True
after al necessary components are b. Fadse
disassambled isto turn the engine shaft until
pisonisat BTDC.

8. When adjuding the engine timing, TDC is a True
reached when the did indicator reversesin b. Fase
direction.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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For
Repairs
9. Itisimportant to inscribeamark onthecylinder | a. True
head to note which side isfacing the carburetor | b. False
prior to removing it.
10. The cylinder head torqueis 10 — 12 ft. Ibs. a True
b. Fase
11. Clean dl carburetor parts with a brush and a True
cleaning solvent. b. Fase
12. The vane on the engine speed control sysemis | a True
purposely bent inward at the top. b. Fadse
13. An enginerepair is needed if compresson is a True
lessthan 105 PSI. b. Fdse
14. One way to thaw the water system if frozenis | a True
by usng an open flame. b. Fase
15. The burner control system is normaly closed a True
conddering it “fail safe’. b. Fdse
16. Remove any soot build up on the Micawindow | a.  True
with arag and cleaning solvent. b. Fdse
17. All three gaskets on the Heater Fud sysemare | a. True
interchangeable. b. Fdse
18. You must not clean the photocell eye with a a True
cleaning solvent. b. Fadse

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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REPAIRS

Perfor mance Checklist

Step Yes No

1. Dran acontaminated Engine fud system

UN-vapor lock the engine fud system

Adjust spark plug

Check adequacy of spark on spark plug

SN ESRECR IS

Check ignition system
Ignition coil
Condenser
Power generating coil
Ignition points
Timing

Replace cylinder head

Repair carburetor

6

7.

8. Repair engine speed control system
9. Peform engine compresson test

10. Thaw the pump/heater assembly

11. Replace water pump pulley key

12. Perform Emergency shut down

13. Repair clutch assembly

14. Repair Micawindow

15. Repair fud pump

16. Replace heeter fud filter

17. Replace photocell

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediatdy after the task is performed. This will ensure the issue is Hill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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27.3.2.2.
FIELD BOILERS (M-80)
MODULE 27 AFQTPUNIT 3
SET-UP
(27.3.2.2)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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27.3.2.2.

SET-UP

Task Training Guide

STS Reference
Number /[Title

27.3.2.2. Set-up

Training References:

CD-ROM  3E1X1-27.32c Ver.1.0 M-80Field Boiler QTP

Prerequisites:

Possess as aminimum a, 3E131 AFSC.

Equipment/Tools
Required:

Personnel Protective Equipment
Standard HVAC/R Tool bag

L ear ning Objective:

Trainee should know the steps to set-up a M-80 Field Bailer.

Samples of Behavior:

Trainee should be able to identify the required items to be attached
and should be able to safely setup aM-80 Field Bailer.

Notes:

The tasks are covered in the computer-based QTP, “Field Boilers (M-80)" 27.3.2.C
Any sfety violation is an automatic falure.

To perform thistask, view AFQTP 3E1X1-27.3.2C Verson 1.0 M-80 Field Boiler

CD-ROM.

NOTE:

In the CD-ROM there are tests after each section. Complete each section and answer the

guestions.

CerTest numbers 8055, 8056, 8057, 8058, and 8059 are mandatory for this task.

HINT: To increase the chances of obtaining a passing score, recommend you take each
corresponding CerTest after you complete a section. Contact your UETM to schedule testing.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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PERFORM SET-UP

AFQTP 3E1X1-27
27.3.2.2.

Performance Checklist

Step

Yes

No

1. Did the trainee perform proper set-up?

FEEDBACK: Traner should provide both postive and/or negative feedback to the trainee
immediady after the task is performed. This will ensure the issue is dill fresh in the mind of

both the trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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27.3.2.3.

FIELD BOILERS (M-80)

MODULE 27 AFQTPUNIT 3

PERFORM OPERATIONAL TESTS

(27.3.2.3)

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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27.3.2.3.
PERFORM OPERATIONAL TESTS
Task Training Guide
STS Reference 27.3.2.3. Perform Operationa Tests
Number/Title:
Training References: - CD-ROM 3E1X1-27.3.2C Ver. 1.0 M-80 Field Boiler QTP
Prerequisites: - Possessasaminimum a, 3E131 AFSC.
Equipment/Tools - Personnd Protective Equipment
Required: - Standard HVAC/R Tool bag
L ear ning Objective: - Trainee should know the required steps to perform an operationa
test of aM-80 Field Boiler.
Samples of Behavior: - Trainee should be able to identify the required steps to be performed
and should be able to safely complete a per-operationa test of a M-
80 Feld Bailer.
Notes:

The tasks are covered in the computer-based QTP, “Field Boilers (M-80)" 27.3.2.
Any sfety violation is an automatic falure.

To perform this task, view AFQTP 3E1X1-27.3.2C Version 1.0 M-80 Field Boiler
CD-ROM.

NOTE:
In the CD-ROM there are tests after each section. Complete each section and answer the
guestions.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to
replace hands-on training. Itisto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
27.3.2.3.

PERFORM OPERATIONAL TEST

Performance Checklist

Step Yes No
1. Did the trainee perform proper operational tests?

FEEDBACK: Trainer should provide both postive and/or negative feedback to the trainee

immediately after the task is paformed. This will ensure the issue is dill fresh in the mind of both the
trainee and trainer.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

Air Force Civil Engineer
QUALIFICATION TRAINING PACKAGE (QTP)

REVIEW ANSWER KEY

For

HVAC/Refrigeration

(3E1X1)

MODULE 27

AFSC SPECIFIC CONTINGENCY RESPONSIBILITIES

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

SETUP TENT HEATER MODEL 1941, TYPE |
(3E1X1-27.2.1.3.2)

Question

Answer

1. If you are stting up atent heeter in atent that
has wooden floors, what must be done before
you place the heater on the floor?

a. Place heater base in sandbox

2. What isthe purpose of the heater base on an
assembled stove?

b. Asan ashpit which provides a draft for the
fire and enables the adjustment of heat output
by regulaing the amount of air entering the
unit.

3. What part of the tent heater isused asa
support for the fue bed?

c. Grae

4. What isthe purpose of the spark arrestor?

d. To prevent sparks from the fire to be drawn
out of the tent heater and possibly starting a
fire

5. State the purpose of the heater top.

Allows easy accessto add fud, fits the opening
on the heater top.

SETUP TENT HEATER MODEL 1941, TYPE ||
(3E1X1-27.2.1.3.2)

Question Answer
1. What components are located in the heater d. All theabove
base?
2. Whereisthe flame spreader indtalled? a. Heater base
3. What isthe minimum height thefud canshould | b. 2 feet

be ingdled above the float vave?

4. What is used to provide a means of coupling
the fud hose to the fuel supply on a5-gdlon
can?

a. Gravity feed adapter with drip interceptor.

5. Thedrip intercepter conssts of a short rubber

a True

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

hose held in aloop by ametd plate?

TENT HEATER OPERATIONAL TESTS
MODEL 1941, TYPE |
(3E1X1-27.2.1.3.3)

Question

Answer

. What isthe pogtion of the flue damper when
you begin the operational test?

a. Open position

. How isthe heat output regulated?

b. All of the above

. When operating the type | tent heater, how c. 3inches
high should you add cod on the grate?
. You remove ashes and clinkersfromthe grate | d. True

assembly by pushing the draw gate gently
back and forth with shaker until afaint red low
appears.

TENT HEATER OPERATIONAL TESTS
MODEL 1941, TYPE I1
(3E1X1-27.2.1.3.3)

Question

Answer

How long will 5 gdlons of fud last & maximum
heat output?

a. Nearly 8 hours

Name the parts that make up the heater base.

b. All theaove

. What is used to connect the float vave to the

reducer of the heater base?

c. ¥inchnipple

What isthefirg gtep in Sarting the type |1 tent
heater?

Thefirg step in garting the tent heater isto
remove the heater lid.

. What does the float vave of the oil burner

provide?

The float vave provides a graduated supply and
uniform flow of the fud to the burner.

During startup, what is the pogition of the ON-
OFF vave knob and the flow adjustment
knob?

The ON-OFF valve knob isin the ON position
and the flow adjustment knob is set a 9 during
initid gartup.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27
KEY

7. How much time should pass before you st the
adjustment knob to the size flame desired.

Y ou must dlow 15 minutes to pass before you
move the adjustment knob to get the desired
flanesze

8. If theflameisaccidentaly extinguished, what
should you do?

Y ou should immediately turn the ON-OFF knob
to the OFF podtion. Allow the burner to cooal,
then wipe excess fuel from the burner bottom
before re-lighting. NEVER attempt to re-light a
heater whileit is dill warm.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

PERFORM OPERATIONAL TEST
(3E1X1-27.3.1.1)

Question

Answer

1. What isthe purpose of the M-17 LDU?

The M-17 LDU purpose is to decontaminate
equipment, material and personne of any nuclear,
biologicd or chemica agents that may be used
againg U.S. and /or Allied military Stes.

2. What are the three modes of operation?

Spray wand, Injector Connection, and Shower.

3. When using the M-17 LDU, when doesthe
burner ignite?

The burner automatically ignites when water is
flowing and the function selector switch is set to
ether the shower or wands position.

4. What type of fuel does the engine use?

The fud used in the engine will be amixture of
one quart of two-cycle ail to five galons of
leaded or unleaded gasoline.

5. What are the maximum and minimum
temperature settings for the various modes of
operation?

Wands/injector mode will be 250F max., with the
unit ignition start up a 212F min..

Shower mode will be 113F max., with the unit
ignition Start up at 90F min..

SERVICE/PERIODIC MAINTENANCE
(3E1X1-27.3.1.2)

Question

Answer

1. When ingpecting the hardware of the M-17
LDU, whet isthe most important item to
check?

Ensure the engine mounting bolts remain loose.

2. What isthe warning concerning the high
voltage tripler?

To prevent dectrical shock! Do not clean the
high voltage tripler while engineis running,
engine must be shut down.

3. When should you inspect thefilter in the fuel
system of the engine assembly?

Y ou should ingpect before, during, and after the
operation of the M-17 LDU.

4. What isdoneto the pulley on the water inlet?

The pulley must be turn by hand to verify free
rotation.

5. How much scdeisdlowed in the water outlet
before notifying your supervisor?

1/16 of aninch.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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AFQTP 3E1X1-27

KEY
TROUBLESHOOT
(3E1X1-27.3.1.3)
Question Answer
1. What pogtion must thethrottlebeinpriorto | b. /3MAX
darting the engine?

2. What must be done to the carburetor on the a Primethe carburetor
first sart of the day or a cold engine?

3. Bubblesor aseparate layer of liquid below the | & True
fud will indicate water in afud filter?

4. What outsde air temperature can contributeto | c. 80deg F
afud system vapor lock?

5. Of thefollowing problems, which is not d. Low engine speed
contributed by afouled spark plug?

6. What isthe minimum compresson of anengine | ¢. 105 ps
before it needs repairing?

7. Wha pogtion should the enginethrottiebe set | d.  Full pogtion
a when in norma operation?

8. Other than aloose or broken belt on thewater | d. All of the above.
pump, what would aso cause low or no water
pressure?

9. Timing out of adjusment will causetheengine | a True
to overhest?

10. A shorted condenser in your pointswill cause | b. Fall to operate
what problem?

11. If temperature is above 130deg. C and b. High Temperature Cut Out
pressure is above 230 PSI, which component
should you replace?

12. If your burner failsto shut down and you d. Fud Control valve
manudly close the fud vave assembly, where
isyour problem?

13. What is your minimum water pressure before | a. 40 PS
the burner will not ignite?

14. What is conddered as an dternative fud e. BothB& C
source?
15. If the water supply temperature is above a Showers

32deg C (90deg F), what position of the
function switch will the burner not light?

16. At what temperature should you replace diesdl | a. 60 deg. F
with MOGAS?

17. What should you look for when you inspect c. BothA & B
the mica window?

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

18. What is the minimum voltage measured on an
igniter assembly before you replace it?

b. Negative6.5VDC

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace

hands-on training. It isto be used in conjunction with these for training purposes only.
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KEY

19. What must you replace when you read 25
VDC, when checking your high-pressure
cutout (HPCO) switch between TB3-8 with
ground at TB3-1, with the system operating in
wands and wands connected.

d. Manometer assembly

20. What must you replace when checking the
eectricd output from the engine power-
generding coil and you reed 5 VAC with the
engine throttle at max?

a Power-generating coil

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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REPAIRS
(3E1X1-27.3.1.4)

Question Answer

1. To UN-Vapor lock the enginefud sysemyou | a True
would move the LDU to a cool shaded areg,
cooling down the fud tank with wet rags.

2. Useafeder gaugeto check the gap clearance | b. False
on aspark plug ranging from 0.10—0.25in.

3. An adequate spark on a spark plug will be b. False
ydlowishin color.

4. When checking continuity between primary b. Fase
winding termina and ground, the resistance

should be sgnificantly above 0.5 ohms.

5. The continuity on a power-generating coil a True
should be approximately 0.5 ohms.

6. After checking the points on the ignition a True

system it isimportant to properly position the
fan. Falureto do thiswill result in inability to
dart the engine,

7. When checking theignition pointsthe first ep | b. False
after al necessary components are
disassambled isto turn the engine shaft until
pisgonisat BTDC.

8. When adjuding the engine timing, TDC is a True
reached when the did indicator reversesin
direction.

9. Itisimportant to inscribe amark on the a True

cylinder head to note which sdeisfacing the
carburetor prior to removing it.

10. The cylinder head torqueis 10 — 12 ft. Ibs. b. Fase

11. Clean dl carburetor parts with a brush and b. Fase
cleaning solvent.

12. Thevane on the engine speed control syssem | a  True
is purposely bent inward at the top.

13. Anenginerepair is needed if compression is a True
less than 105 PSI.

14. Oneway to thaw the water sygem if frozenis | b. Fase
by usng an open flame.

15. The burner control sysemisnormadly closed | a True
conddering it “fal safe’.

Notice. This AFQTP is NOT intended to replace the applicable technical references nor is it intended to replace
hands-on training. It isto be used in conjunction with these for training purposes only.
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